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Background

Lake County has a long history of flood-
ing, but the severity of flood damage has
increased dramatically in recent years as

the County has become more urbanized.

The County’s vulnerability to flood dam-
age became obvious with the floods of
1979, 1982, 1986, 1987, 1993 and most
recently in 1996. Since 1982, Lake
County has been declared a federal disas-
ter area two times and a state disaster area
five times.

Gurnee, 1986

Following the 1987 flood, the County

took advantage of a new state law and
created the Stormwater Management
Commission (SMC). Since then, the
County has adopted a comprehensive wa-

tershed management plan and ordinance.
These activities have helped curb-the in-
crease in flooding and have improved wa-
ter quality, but they have not had much of
an impact on existing development ex-
posed to flooding.

To reduce flooding to developed areas, the
SMC has initiated a program of flood con-
trol projects, both large and small, in co-
operation with local, state and federal
agencies. These projects tend to be expen-
sive and some project plans are not im-
plemented because of their high costs or .
environmental impacts, '

Non-structural activities, such as acquisi-

tion, floodproofing, flood response plans,

and public information programs are al-
ternative approaches that can complemerit
the regulations and flood control projects.

A mitigation plan identifies structural and
nonstructural activities that should be im-
plemented to prevent the same damage -

 being repeated by the next flood. One of

the first conclusions from the 1993 flood
was that a mitigation plan would have.
helped tremendously. It would have
guided reconstruction and redevelopment:

| of flooded areas, cleared out heavily dam-

aged areas, and taken advantage of post-
disaster‘ funding programs.

Mitigation plans are also a prerequisite for
mitigation funding that help finance
measures that prevent or reduce damage
from future flooding, The County took
advantage of one of the grant programs -
following the 1993 flood. The Department
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of Housing and Urban Developmenf pro-
vided Community Development Block
Grant funds for the work needed to draft

o plals Gli aivap [ORY) Wisty pavpaiy Lol

future flooding.

Purpose

This document is the culmination of a five

year effort to:

— identify known flood problems areas,

— describe the flooding problems,

— review measures that would help ad-
dress the flood problems, ,

— select those mitigation measures best
suited for Lake County, and

— identify recommend activities that
would best implement those measures.

This plan does not propose to control -
flooding or eliminate all flood problems.
It does not provide enough information to
determine specific flood protection meas-
ures at any one location. However, it does
set overall guidelines and recommenda-

tions on how the impacts of future flood- -

ing can be mitigated through programs
that are implemented throughout the
County and more detailed planning for
individual sites.

Methodology

This plan was prepared by SMC staff with
support and assistance from a variety of
local, state, federal and private offices.
Plan preparation followed the process rec-
ommended in Flood Hazard Mitigation in
Northeastern Illinois: A Guide for Local
Officials, prepared by the Northeastern
Illinois Planning Commission after the
1993 flood. That process has 8 steps:

1. Organize: a planning team was as-

sembled led by SMC’s principal plan-

ner, Alan Schlindwein and later

Associates was contracted to provide
technical and staff support. Cyndie
Wilhelm was devoted to the effort full

il Ui Wil Ao jv&l.

. Hazard inventory: Cyndie collected

and compiled data from existing flood
studies and damage reports. She inter-
viewed other County agencies, County
Board members, local officials from
every city, village and township and
many neighborhood representatives. A
database and GIS mapping system
were developed to record the data col-
lected. This effort was capped by vis--
its to over 300 sites. The information
is summarized i in Chapter 2. )

. Problem assessment: Concurrently -
with the hazard inventory, Cyndie col-
- lected data on the impact of flooding

on people, property, public health and
natural resources. This included re-
views of existing studies and reports,
analysis of disaster assistance and
flood insurance claims data, and the
site visits. This information is also
summarized in Chapter 2.

Coordinate: Throughout the planning-

. effort, SMC kept in touch with local, -

state and federal agencies involved in -
activities that can affect flooding and
flood damage. They supplied flood .
damage inventories and réports from
past flood events. Many of the agen-
cies sent representatives to the several
workshops that were held to review
progress and collect input.

. Review mitigation measures: All ac-

tivities that can affect flooding and
flood losses were reviewed. How they

work and how they could be used in

Lake County are the subjects of Chap-
ter 3 of this plan.

Patricia Werner. The firm of French &
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6. Public input: Two-way communica-

tion with the general public was ac-
complished in several ways. The site
visits resulted in long discussions with
individuals.

Over 170 people participated in four
workshops that were held in 1995, at
the beginning of the planning work, to
collect information on problem sites
and local interests in mitigation meas-
ures. Three workshops were held
when the plan was drafted in 1999 to

solicit feedback on the plan’s contents,

goals and recommendations.

1995 VF.’lanning Workshop

7. Draft action plan: The end result of
this effort is an action plan, ie., a se-
ries of specific activities to be imple--
mented by a designated office bya
certain deadline. The action plan is in-
cluded at chapter 5 of this document.

8. Implement and evalyate: Once

adopted by the Stormwater Manage- |

ment Commission, staff from SMC
and the other designated agencies wil]
implement their respective assign-
ments. The Mitigation Advisory
Committee will monitor the projects
and will prepare an annuaf evaluation
report for the Commission and the

Flood Hazard Mitigation Plan

public. This provides an ongoing, self-
correcting system to keep the plan per-
tinent and effective. '

This 8-step process needed only a few
modifications for this plan to qualify as a
flood hazard mitigation plan for FEMA s
grant programs.and as a floodplain man-
agement plan for credit under thé Coi.
munity Rating System (CRS). For
example, for CRS credit, a ninth step was
needed: setting goals and objectives for
the plan. This has been included as Chap-
ter 4.

The Setting for Flooding

The glacier: Everything about Lake
County’s watersheds and drainage pat-
terns were created at the end of the Wis-
consin glacial period. As the last glacier
retreated 10,000 years ago, materials
scraped from as far aWay as Canada were
deposited here. At some locations, huge
blocks of ice were buried in this glacial
till, which took some time to melt. When
they did finally melt, the results were
large depressions. A

Melt water accumulated on top of, within
and under the glacier and also behind mo-
raine dams. Every so often this accumu-
lated melt Wwater would break out and
cause a flood of extraordinary proportions
that flowed across the County. These.
floods shaped and re-shaped the valleys.
Much of the valley bottom deposits that

- we have today started accumulating dur-

ing these prehistory floods.

For a while after the glacial rétreat, Lake
County Wwas a very wet and muddy place.
In the cold, little plant growth was possi-

ble, partly because the soils were so poor.
It took thousands of years of freeze and

thaw to break down the glacial materials
into the soils we have today. The County
was covered with lakes including Lake

‘March 31, 2004 DRAFT



Chicago,' which was a much larger and
deeper predecessor to Lake Michigan.

— e Ctes vy pYUas gy voaaUc el VG e hbes dakes

terial was easily eroded by snow melt and
rain fall. The muddy runoff washed tre-
mendous quantities of material into the
new lakes. Many of the inland lakes sim-
ply filled in, to become the wetlands we
have today. Along Lake Chicago, the run-
off dumped the glacial materials along the
- prehistorical shoreline.

These lake bottom deposits were exposed
when Lake Chicago dropped down to the
level of today’s Lake Michigan. Streams
then cut deep ravines down through the
exposed area that we now call the Bluffs.
Lake Michigan also eroded the shoreline
to create the stéep slopes of the Bluffs.
These eroded materials were re-deposited -
offshore, creating the sand dunes now
found at Illinois Beach State Park.

The prairie: Eventually grasses colonized
the glacial landscape. These prairie
grasses stabilized the soil and added or-
ganic material. The deep roots of prairie
grasses dropped the water table through
plant transpiration. When it rained, the -
roots channels sponged the ramfall into

~ the ground.

Much of Lake County was
_ariainallv nrairie and weatland

Wildfires maintained the prairie grasses 3
by burning out the trees. On the north and

east sides of wetlands, lakes and rivers,

wicic WEIE 11Ie shadows where tiuckets o1

trees were able to grow. The trees also

invaded marshes to form woody swamps.

During this period, flooding in Lake
County was negligible. When it rained,
first the plants absorbed water when they
got wet, then the ground sponged up the
water. Only during great rain events did
runoff result. Even then, though, the
grasses and trees slowed the movement of
water down through the swales, wetlands,
streams, sloughs and rivers.

When the native American Indians ar-
rived, they found a divérse landscape fuil -
of game. They settled in the wooded ar-
eas, because of the fuel, building materials
and shelter from winter winds. However
the woods were located next to the water
features, which were the most flood prone
areas of Lake County. The Indians were
semi-nomadic. When they had exhausted
an area of fuel and game, they would relo-
cate.

SN
/ \
Sarmor”

When Joliet and Marquette came up the
Ilinois River, they found only one chan-
nel at the confluence of the Des Plaines
and Kankakee Rivers. The Des Plaines
was a broad swale full of marsh grasses
and the occasional slough, hence the name
“the plains.” Joliet and Marquette docu-
mented the first recorded flood in the Illi-
nois River watershed. They were driven

from a riverside camp in 1673.

The first Europeans in the area were ex-
plorers and Indian traders. These people
were even more nomadic than the Ameri-
can Indians. In the period before agricul-
tural settlement, flooding merely
represented a temporary delay in early
American boat traffic,

Flood Hazard Mitigation Plan
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Development

Farms: In the first half of the 19™ Cen-
tury, the European settlers migrated to the
upland areas of Lake County and con-
verted the prairie into row crops. This
conversion of land also started a conver-
sion of flooding regime. The shallow
rooted row crops were less efficient at
holding back rainfall and the large ex-
panses of bare ground resulted in very
muddy runoff. The receiving.lakes and
streams had to absorb ever increasing lev-
els of water and sediments. '

The system of roads to the markets in
Chicago and Waukegan provided the eco-
nomic incentives to convert marginal
lands. Forests were cut down for fuel and
lumber and the wet prairies converted to
row crops and pastures. The European set-
tlers discovered that the soil was easy to

- ditch. Soon channels were created that

drained the marshes. Wooded swamps
were lumbered. The results of the conver-
sion of marginal land to agriculture was to

~ increase the amount of runoff and at the

same time to develop a faster way of mov-
ing the runoff downstream.

The development of tile drains was a boon
to agriculture. Farm drains could be put
underground to provide more arable land.
Underground tiles did not have channel]
banks that collapsed into the ditch with
the first flood. They also drew the water
table to lower levels, which proved to be
the only way to drain many depressional
areas.

The consequence of tiling was to further
increase. the rate of runoff while simulta-
neously removing the surface storage ar-
eas needed to hold this runoff. Tiling thus
further increased downstream flooding.

- and removable throw rugs.

Communities like Gurnee, Libertyville
and Half Day, noticed that the rivers and
streams came up much faster, flooded
deeper and stayed up longer than they had
in the past. Even so, flooded buildings

| were not likely to suffer much damage as
- they were made of wood and had simple

stove heating, few electrical conveniences

Lake County’s record setting flood of
1938 became only a bit of town lore in
Grayslake as the “day that fish swam
down main street.”” Crop damage was the
main economic impact of flooding before
World War IT.

Suburbs: Eventually other énterprises

- started to compete with agriculture for -

land. Lakefront recreation was a particu-
larly good business. Well-to-do city
dwellers would send their families to the
lakes during the hot summers and visit on
weekends during late spring and early fall.
During winter and early spring floods,
these lake front cottage communities were
virtual ghost towns.

Many of these communities were built on
lakefront lands that were extremely low
and easily flooded. However, these cot-

tages were seasonally occupied and the

contents generally Spartan.

Over time, though, the cottages were im-
proved and became year round residences.
This movement was advanced by three
factors: retirees moved to their summer
homes permanently (air conditioning
helped), commuters had access to down-
town jobs thanks to an improved transpor-
tation system, and more and more jobs
came out to the County as suburbanization
continued.

Flood Hazard Mitigation Plan
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Erosion from farm lands and construction
sites was filling in the lakes. In order to
maintain boating, the water level on the
14KES WES 14iSE€U UITOURI A4INs, Kalsea
lake levels brought raised flood levels and
more frequent flooding to these lakefront
cottages.

The final development trend that changed
flooding in Lake County started in earnest
~after World War II. The Chicago area un-
derwent a huge suburban building boom.
In Lake County, many of the early subdi-
visions were placed in questionable loca-
tions. When the farmers started selling off
their land, they generally tried to rid
themselves of unproductive low lands. -

Suburban development brought houses,
businesses, factories, schools, parking lots
and roads, all of which have surfaces im-
pervious to rainfall. Impervious surfaces
generate four times as much runoff as ag-
ricultural fields. As farm fields were con-

verted to more intensive uses, the rates of -

runoff increase dramatically. Many of the
low areas thought to be safe, started flood-
- ing.

Suburbs crept into farmland
and floodplain

With the building boom also came in-
creased erosion. The disturbed building
sites were easily eroded by rainfall which
aeligered seaiments mto the lakes and
streams. Lakes became shallower and
many of the man-made drainage ditches
started filling in with construction sedi-
ments

While farmers malntamed thelr drainage
ditches, under urbanization the ditches
became the property of many owners who
knew little about protecting them from
bank erosion and sedimentation. The lost
channel conveyance resulted in the flood- .
ing of many of these new developments :
and existing communities.

Recent floods: This building boom also
corresponded to a eyclic change in the
weather: The Dust Bowl days had ended
and there was a period of rainier weather.
The locally significant storm events of

11948, 1950, 1954 and 1957 were an indi- -

cation of this wetter period. At the end of
this period came the widespread flood of
1960.

" The 1960 event is still the flood of record

for the Fox River and many tributaries
throughout Lake County. The duration

and depth of flooding was startling to eve-

ryone involved and brought initiatives to
control flooding.

Many communities started regulating de-
velopment to reduce the rate of runoff

with stormwater management ponds and
building in floodplains was discouraged.
By the end of the 1970s, most communi-

 ties had joined the National Flood Insur-

ance Program and enacted regulations to
better manage development in the mapped
ﬂoodplams

- . . -
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After a decade of little flood activity, re-
petitive flooding began with the 1973
flood. Floods occurred in 1974, 1976,
1979, 1982, 1985, 1986 and 1987. The
1986 flood set a record on the Des Plaines
River and the 1987 event was arecord on
the North Branch of the Chicago River.

The 1987 flood also produced new state
laws that restricted floodway development
and authorized the creation of the Storm-
water Management_ Commission.

Flooding in the 1990°s has not been as
bad as in the 1980’s. However there were
floods in 1993 and 1995. The 1993 flood
was part of the “flood of the century” in
the Upper Mississippi River basin which
produced new Federal legislation that e]e-
vated the importance of mitigation and
increased funding levels for mitigation
support programs. While we cannot pre-
dict when or how high the next flood will
be, we now have more tools to address its
effects, if we learn from this history.

Flood Hazard Mitigation Plan
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This chapter presents Lake County’s approach to identifying flood-related
problems. It includes a description of the four main watersheds, a sum-
mary of the flood-related data collection effort, a description of flooding
sources and a summary of the impacts of the flooding by watershed.

An overview of the flood-related problems identified in the county as a
whole is presented on this chapter. Chapter 3 provides summary data for
each of the County’s 26 subwatersheds. Appendix A has more details on
the several hundred problem sites that have been identified to date.

La'ké County Watersheds

The term “watershed” refers to all of the area above and below tﬁe surface
of the ground that flows or drains into a particular body of water.

Lake County is naturally divided into four watersheds with drainage to
major waterways: the Fox, Des Plaines,
and North Branch of the Chicago Riv-
ers and Lake Michigan. Each of the
four major watersheds are subdivided

~ into 26 subwatersheds. Lake County

- watersheds are summarized in the table
on the next page and outlined in the
map on page 2-3. '

Generally, the Fox and Des Plaines
River watersheds are both wider and
~ larger in terms of land surface area,
while the Lake Michigan and North . _ '
Branch Chicago River watersheds are A watershed is the area that drains to a channel or other

1 d body of water. Its boundary is called a “divide.” Each
Ong and narrow. tributary has its own “subwatershed.”

Méin Channel
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l ' Lake County’s Watersheds ' ll
" 1l Fox and Des Plaines Rivers.

The western three-quarters of Lake County’s drainage-is comprised: of medium size sub-
watersheds that are tributary to the Fox and Des Plaines Rivers. These watersheds are wide
and are not greatly affected by the direction rain storms may. take. The runoff in these water-
sheds. is slowed by storage in depressions, wetlands and the inland lakes. Floodwaters work
through these storage areas as they pass downstream. This natural drainage system has the.

effect of detaining runoff and reducing downstream flooding, but localized flooding occurs at
some of these natural storage sites.

The main stems of the Fox and Des Plaines. Rivers have flood characteristics that are very
different from any other area of the. county. These larger rivers experience their worst floods
from rain events that last a few days, or from. a series. of small rain events over a longer-
duration. The greatest flooding along the Fox and Des: Plaines. occurs. following longer rain
events. The floods of 1960 and 1986 resulted from. long steady. rains which eventually over-

whelmed the available floodplain storage and set new flood stage records on the Fox and
| Des-Plaines Rivers.respectively. .

The. 1986 event resulted from 10 days of widespread steady rain. It took the Des Plaines 4 -
weeks to pass this floodwater. For the larger Fox River, the time to pass this flood was6 -
weeks. In comparison, the smaller watershed of the Skokie River drained down to normal-..
only a few days after the rains ended. Long-duration rain events on snow packs can also
cause major flooding on the larger rivers.

Lake Michigan

Along Lake Michigan there are several small subwatersheds dominated by urban conditions.
In these watersheds, systems of storm drains deliver runoff to the ravines that drain into the
lake. Intense rain events overwhelm the storm drains and can cause significant localized
flooding problems that are relatively short in duration. The rapid rise and fall of water levels
and velocities in the ravines have resulted in severe erosion.

North Branch Chicago River.

The North Branch Chicago River watershed is noted for three long and narrow. subwater-
sheds. surrounding the 3.forks. of the North Branch of the river. Floods on these long and
narrow watersheds. are affected by the direction taken by a storm. On the three forks, the
worst flooding is caused by storms. that move from. north to. south. The runoff moves under
the storm front and concentrates as it goes downstream. Storms that pass: east to west
produce smaller, ﬂoOds,. and storms. that pass. south to. north produce the smallest floods.

The worst ﬂoods are caused by day-long rain events, but, because the watershed is so.
narrow, short intense rain events can also. cause severe. local flooding. The flood of record on
the Skokie. River in Highland Park was caused by a thunderstorm that rained.only in the
southern end of the watershed. Because of the channelization of these three forks, floodwa-
ters usually drain away in just a few days.

v .
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Lake County’s Watersheds

Watershéd characteristics

Because of their differing sizes and shapes, the watersheds can produce
significantly different flood levels during the same rainfall events. Smaller
watersheds and those in steeper terrain will drain faster. They have a
shorter “time of concentration” for the runoff to collect and flow into the
main channel. Larger and flatter watersheds have a longer time of concen-
tration. :

- For example, due to the size of the watersheds, the main stems of the Fox

and Des Plaines Rivers are prone to longer duration floods. The smaller
watershed and subwatersheds, such as the North Branch of the Chicago
River, the ravines that drain into Lake Michigan and some of the smaller
tributaries of the Des Plaines and Fox Rivers, are prone to flash flooding.

Flood Hazard Mitigation Plan 2.3 : June 1, 2001 DRAFT



The amount of runoff from a watershed and the time of concentration are
also affected by urban development. The more pavements, rooftops and
impervious surfaces there are, the more stormwater will run off to the

Development brings storm sewers and drainage ditches that also shorten
the time of concentration. As a result more water runs off and collects
faster, contributing to flash flooding in the smaller watersheds. The impact
of development is discussed more in the later section on future flooding.

Methodology

Flood-related problems were identified based on an extensive data collec-
tion effort. The key steps in data collection were to compile existing
sources of flood-related data, including historic flood damage information,
review available flood studies/reports, and to create a “Flood Problem
Areas Inventory” which identifies flood damage problem areas throughout
the county. : ' '

Existing Data Sources

Past flood ciaims and damage reports for Lake.CLount"y were collected.
Sources of the data included: :

Loan applications from the Small Business Administration (SBA)
Insurance claims from the National Flood Insurance Program
Flood damage reports from Lake County Emergency Management
Agency (LCEMA) '

Flood damage reports from the Red Cross - - -

Flood damage reports from the Illinois and Federal Emergency
Management Agencies (IEMA and FEMA) '

Road flooding reports from the Lake County and Illinois Depart-
ments of Transportation ' v _

A comprehensive flood response record for the 1993 flood from
the Village of Gurnee

Multi-county regional flood studies on major rivers

Detailed studies for localized flood problem areas

Flood audits for repetitive loss properties

VYV V VY VYV Y VYV

The flood studies were conducted by agencies such as:

> U.S. Army Corps of Engineers
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> Natural Resources Conservation Service NRCS (formerly the Soil
Conservation Service or SCS)

> Illinois Department of Natural Resources Office of Water Re-
sources (IDNR-OWR -formerly the Illinois Department of Trans-
portation, Division of Water Resources)

» Lake County municipalities (including consulting engineering
studies) a ' ‘

The scope of the collected reports and studies varied to. a large degree. The

‘completeness of the existing data varied from flood to flood and problem

area to problem area. Therefore, flood damage estimates contained in the
data were used only for comparison purposes. Watershed totals provided
in this report should be used as a gauge for assessing the magnitude of the
problem, but not as exact figures.

Appendix B includes a listing of all studies identified duﬁng the develop-
ment of this plan. _

Flood Problem Areas Inventory

In 1995 — 1996, the SMC conducted a flood damage inventory to identify
flood problem areas. This was done with contacts and personal interviews
with cities, villages, townships, home owner associations, county agen-
cies, county board members, private organizations and individuals.

Each problem sites was identified by subwatersheds and given a sequence
number. A standardized “Flood Problem Areas” information worksheet
was developed for each site and pertinent information was added as it was
obtained. A sample of the form is included in Appendix C.

A resident input questionnaire was also developed and distributed through
community associations to gather additional information on local flooding
problems. The problem area input questionnaire forms were added to the
subwatershed and sequence numbering system and included in the inven-
tory. See also Appendix C. ‘ S

The problem areas were summarized in a database-spreadsheet-and incor-
porated into the county’s Geographical Information System (GIS). Over
300 identified flood problem sites were field inspected, either by SMC

personnel or by community representatives.
The purpose of the field inspection was to:

» Verify problem area boundaries,
> Assess the flood problem, and
> Identify suitable mitigation solutions for the flood hazard area.
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‘The information gathered during the field assessment was added to ihe
problem areas spreadsheet for analysis.

A PRI B SRR I B AR U AL I IS SRS

property and infrastructure. Flooding of open space and vacant land were
not inventoried and mapped. While ponding in yards and other open space
is a nuisance, it is not addressed in a flood hazard mitigation plan because
it generally results in little damage.

The National Flood l'nsufance Program

The National Flood Insurance Program (NFIP), established in 1968, pro-
vides communities with Flood Insurance Rate Maps (FIRM) that depict
the 100-year floodplain. The maps are used as the basis for floodplain
regulations and insurance rate setting. Floodplain regulations and flood
insurance is discussed in more detail in Chapter 5. :

Since November 2000, Lake County has had a single county-wide FIRM.
This has greatly facilitated map reading. The data are also relatively up to
date, although the FIRM can be amended or revised whenever more accu-
rate flood or ground elevation data are developed. ‘

Of the 339 sites identified in the Flood Problem Areas inventory, 41 sites
were located in mapped floodways and 185 in mapped floodplains. Forty-
five percent of the identified flood problem sites were located outside of

FIRM mapped floodplain boundaries. Flood problem sites located outside

of mapped floodplains are not required to purchase flood insurance under
the NFIP, therefore flood damage at these sites may not be reflected by
NFIP claims. '

Data Summaries

Flood problem areas were categorized and reviewed by watershed and
subwatershed. The flood problem areas, flood damage data and recom-
‘mended mitigation measures were sorted to identify trends and to deter-
mine the top priority subwatersheds for mitigation planning '
considerations.

This work also highlighted areas where more comprehensive flood dam-
age information and improved delineation and mapping of flood problem
sites is needed. Mapping of the flood problem areas also pointed out the
need for a more refined delineation of subwatershed boundaries in some
areas of the county. Many of the results of this effort are shown in Appen-
dix A.
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Overview of Flooding

Flooding is a naturally occurring event that includes both beneficial and
potentially destructive outcomes. There are numerous determining factors
associated with flooding. Rainfall events and the conditions within a
watershed combine to create floods of varying types and severity. The
problems associated with flooding, however, can be characterized in two
ways:

> The source of the problem and
». The impact of flooding

The next two sections summarize the inventory’s findings on sources and’
impacts of flooding in Lake County. The detailed information can be

found for each subwatershed in Appendix A.
- Determining Factors |

‘Flooding results from excessive runoff from rain storm events and/or snow

melt. In examining floods, it is important to understand the amount of
runoff that is created in a watershed and the rate at which the runoff trav-
els to drainageway, streams or rivers. Many factors affect both the amount

and rate of runoff created, including:

> the intensity and duration of the rain event (i.e., how much falls
over a certain period of time), ‘
> the watershed topography (flat verses steep) , :
> the soils and amount of moisture in the soil (how much rain can
soak in), and » _
- > the land cover and the way the land is used.

We have no control over the first three factors, but what people do does
affect the fourth. Impervious surfaces, such as rooftops, roads, parking lots

cannot be penetrated by water, therefore all of the water that falls-on these
surfaces runs off. In urban areas, much of the runoff from impervious |

- surfaces is collected by curbs, gutters or drain tiles and discharged into

storm sewers or surface drains. The runoff is then delivered at the stream
orriver at a relatively fast rate, ' : e

Rural areas contain fewer impervious areas and runoff that is generated
from impervious areas typically travels over grassy or undeveloped areas
on its way to a stream or river. Runoff can be absorbed by soils along the
way, therefore a smaller amount of runoff; delivered at a slower rate,

reaches the stream.
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Soil permeability describes how water moves through'-sdi’l. Sahdy soils, for -
example, are very permeable and drain quickly. At the other end of the
spectrum, clay soils are relatively impermeable and drain slowly.

Soils that are saturated from previous rainfall events or snowmelt cannot
absorb additional water. Therefore, when rains continue after soils are
saturated, rainwater either ponds in depressional areas or runs off into
drainageway increasing the likelihood of flooding. Moderate rainfall on
frozen ground can also result in high runoff that may result-in flooding.

Land surface cover and soils vary widely throughout the county. The
eastern, southeastern and south central subwatersheds are primarily urban
and suburban areas that are mainly covered by the impervious surfaces of
roads, rooftops and parking lots.

Western and north central Lake County watersheds and subwatersheds are

more rural in nature and have a less-densely developed land surface with

lower percentages of impervious surface. Vegetation and permeable soils
- in these areas can still absorb a large percentage of the rainfall.

The land surface of north central and northwestern Lake County is in

transition from rural to suburban development. Open lands are quickly A
being covered with roads, buildings.and parking lots that increase the - E _{
collection and concentration of rainfall runoff into drainageway. Although .
the rural land cover still offers a good amount of absorption potential, due '
to expanding development, some of these areas are susceptible to future.

e

flood problems.
Many of the rural sub-
Impact of development on runoff watersheds in Lake County
‘ have little topographic
Natural Ground relief and include large
Cover (0% "~ | amounts of depressional
~ impervious) [l water storage in lakes and
E Rural Development wetlands. Currently, these
(10-20% drainage basins have
~impervious) || relatively low runoff rates,
8 Single Family 1l et they are vulnerable to
Homes (35-50% increased flooding with
impervious) small increases in runoff
8 Full Urbanization - from developing sites.
(75-100%
impervious) | The graph shows how the
% rainwater runoff , percent of runoff increases

as development increases.
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Flood frequency

A discussion on flood hazards needs to use

a uniform measure of risk. Floods come in What are the odds of a 100-year flood?
many sizes — with varying degrees of o
magnitude and frequency. Chance of flooding over a period of time
: . . Lo Flood size
For each river, engineers assign statistical  Time pp TR : -
probabilities to different size floods. This period | e;r e;r sg;r 122;
is done to understand what might be a : yoar lyear |y year
common or ordinary flood for a particular [ | 1 Year 10% | 4% 2% 1%
river verses a less likely or a severe flood 10.years 65% | 34% | 18% | 10%.
for that same river. 20 years 88% | 56% | 33% 18%
In order to have common standards, the | 30 years %% | 7% 45% 26%
NFIP, the Illinois Department of Natural SOyears | 99% | 87% | 64% | 39%
Resources and the SMC have adopted the Even these numbers. do not convey the ftrue flood
same baseline flooding probability. This is [| risk because they focus. on the larger, less fre-
the base flood which is also known as the | quent, floods. If a house is low enough, it may be
100-year flood. These terms mean the subject ) to the 10-or 25;-yeaq flood. During the
: . _ proverbial 30-year mortgage, it may have a 26%
same thing. chance of being hit by the 100-year flood, but the
. odds are 96% (nearly guaranteed) that it will be hit
The term 100-year flood is often miscon- by a 10-year flood. Compare those odds to the: only.
strued. Commonly, people interpret the || 5% chance that the house will catch fire during the
100-year flood definition to mean “once ‘same 30-year mortgage. -

every 100-years.” This is wrong! A A

community could have a 100-year flood two times in the same year, two
years in a row, or four times over the course of 100-years. A community
could also not have a 100-year flood over the course of 200 years.

Another level of risk is the 500-year flood. This is less likely to happen

than the base flood, but it is the standard used for protection of critical
facilities.

Flooding Sources

| Types of Flooding
Flood Type. ... ... .# of locations
Overbank flooding ' 127

Excessive amounts of runoff can create flooding.
Flooding can occur from one or more sources,
overbank flooding, depressional ponding and sewer

: N . - Local drainage problems. 210.
back-ups, plus a variety of local drainage problems. Depressional flooding 113
This section describes the nature of these flooding | Sewer back-ups . ' 46
sources. The “Types of Flooding” box presents a Septic problems. 75
summary of the findings in Lake County’s Flood Erosion problems 4 9

Problem Areas inventory database.
: Source: -Lake County Flood Problem
Areas Inventory, 1996.
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Flbodway Schematic

The box includes the number of reported locations affected from various
flooding sources. The details for each subwatershed can be found in
Appendix A.

Overbank Flooding

Overba.nk ﬂoodlng 1s a natural process when streams, rivers or lakes fill to
capacity with rurioff and floodwaters flow over the banks and into the
floodplain. All streams, rivers and lakes have their own floodplains. Over-
bank flooding can last for a few hours on small streams (flash floods) or
for weeks on the large rivers.

The floodplain contains two parts: the flood-

~way which is next to the stream or river, and the
flood fringe which is the outermost area of the
floodplain. The stream uses the floodway to
help convey the runoff downstream. The

- floodwater in the floodway flows with a veloc-

- ity that can cause additional damage The flood

- fringe serves as a storage area an it is typlcally

Wide Floodplain
In Flat Areas

I slow moving.

:When floodplains are left unobstructed by.

and water quality functions. Floodplains in-
clude a combination of rich and moist soils that
produce an abundance and diversity of plants.
-Floodplains also serve to filter sedi-

Floodplain Widths ments and pollutants from runoff,

.thereby i 1mprov1ng water quality in
P streams and rivers and lakes.

Narrow Floodplain

In Hilly Areas ¢

The topography of the watershed and
the bends and turns of the streams and
rivers affect the rate that runoff can
move through and out of the watershed.
Lake County watersheds are gently
rolling to flat with many depressions.

 The slope of the land from one end of
the watershed to the other is minimal. It
is the accumulation of runoff upstream
that moves the water downstream.

The Fox and Des Plaines Rlver channels have very mild slopes while the
ravines along Lake Michigan have steep slopes. The flow of rivers with
mild slopes is frequently impaired by natural and man-made restrictions.
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Natural restrictions are narrows in the ﬂoodplain, beaver dams, and lo g
jams. Man-made restrictions are floodplain fill, dams and bridges.

There is very little energy available in a river with a mild slope, so the
river builds up depth until it has the energy to force its way through a
restriction. This building up of depth causes the river to back up upstream
of the constricted area. This backwater effect can extend for miles and
water is pushed back into the floodplains. o ‘

The depth of the flooding is determined by the interaction of water enter-
ing the river from its tributaries, the amount of water going into floodplain
storage and the water passing through the restriction. When the tributaries
are contributing more water than the constrictions can pass, the flood stage
increases and the water goes into floodplain storage. R

When the tributary flow subsides below the rate passing through the con-

striction, water comes out of floodplain storage and the flood stage drops.
The effect of constrictions and floodplain storage is to delay and attenuate
the flood stages.

In Lake County, the depth of the floodwater in the overbank area (flood-
way and flood fringe) can vary from inches to several feet. Overbank
flooding is most extensive along the Des Plaines River and in the Chain
O’ Lakes area. : » '

As a watershed becomes developed, runoff volumes and rates increase and
the frequency of overbank flooding increases. The capacity of the streams, .
rivers and lakes generally remains the same, therefore the floodplain is
used more often to handle the increased runoff. Flow restrictions also
become more significant.

In some cases, the additional volume of runoff generated by development -
may result in an expansion of the historic floodplain. Preliminary results -
from a recent study of Des Plaines River flooding indicate that 100-year
flood elevations are an average of two to three feet higher than previously
mapped along the main stem of the river. These higher elevations expand -
the boundaries of the floodplain and bring some :
existing structures that were formerly considered

to be outside the 100-year floodplain boundary into
the floodplain.

Local Drainage'_Pro»blem

Local Drainage Problems

Localized drainage problems can occur anywhere
in Lake County. Most local drainage problems
result in shallow flooding on roads, yards and,
sometimes, in buildings.
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In some areas a development is actually located in a drainageway or in a
depressional ponding area. Inadequately maintained drainage ditches,
underSIZed storm sewers, a;nd failing tile drains or storm sewers are com-

RPN 2 B I ]

- Local drainage problems have the greatest

- damage impact on homes with drive-
down basement garages and split-level
homes in low lying areas.-In the case of

- drive-down garages, water ‘accumulating
on the street finds a low driveway and
fills a home’s basement. Split-level
homes provide easy access for surface
floodwaters to enter through the ground-
level windows.

These drainage problems are worsened
when drainageway aren’t adequately
maintained. Maintenance of drainage
ditches and swales is often not understood
by re51dents who commonly block them w1th yard refuse or fill them in
w1th a dnveway or-other bamer

Houses. with. drive-down garages are susceptible
to street flooding and local drainage. problems

Smce much of Lake County was once tiled to provide dramage for farm- s
land, failed or inadequate drain tiles are a large problem in the developing

areas of the county. Many tiles are old and were not ‘designed to handle the
stormwater loads that development produces. :

The same is also true for older storm sewer systems. Most storm drains are
not designed to carry more than the 10-year storm.

A similar problem occurs with road culverts. Many culverts are not de-
signed for extreme flows. When they get blocked, or overwhelmed with.
stormwater, adjacent roadways flood.

Most local drainage problems are the responsibility of individual property
owners and local units of government. When only a few properties are -
affected, local Junsdlctlons may voluntarily provide help to solve the
problem

'Local dramage problems are fairly widely dispersed throughout the devel-
oped portions of the county. This category of flood source problems is
anticipated to grow as developed areas expand in the county. Natural
. stormwater storage areas will be reduced and a larger burden will be
v p1aced on existing drainage systems to carry more runoff, thereby dlsplac- )
ing runoff to adjacent properties. 1

Vo
S
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Depressional flooding

Lake County has a gently rolling landscape that includes many depres-
sional areas left from the Wisconsin Glacial Period. The common problem
with development in many of these depressional areas is that there is no
natural outlet for runoff. Some depressions are former wetlands that are
drained with field tiles originally installed to make them farmable. In
many cases the tiles are old, in disrepair, and often have limitations for
handling the increased volumes of runoff that result from development.

When the drainage system for depressional areas becomes overloaded,
runoff will simply fill up a depression. Without an adequate outlet, the
floodwater will remain until it evaporates, seeps into the ground or trickles
through a tile. : ‘ '

Sanitary Sewer Backups

There are few combined sewers in Lake County where stormwater and
wastewater discharges are transported in the same pipe system. Therefore,
most of the sanitary sewer backups are caused by infiltration of stormwa-
ter into the sanitary sewer pipes, leaky manholes and inappropriate con-
nections from residential storm drains, roof drains and sump pumps to
sanitary sewer lines. o '

In some places excess stormwater in sani-
tary sewers causes manhole covers to lift
off, and sewage finds its way into rivers
and lakes via the storm drainage system.
The contamination of surface waters with
sewage degrades water quality by adding
fecal coliform and excess nutrients that
reduce dissolved oxygen in the water and
can lead to the spread of communicable
diseases. Beach closures and swimming
bans are a common result.

Sewer backun can devastata a finishad basement

In other areas, the combined stormwater : ——
and wastewater backs up into basements of homes and businesses through
the sanitary sewer line. This type of flooding is hazardous because of the

threat of communicable discase. -
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Floeding Impacts

While floods are natural occurrences, and while they bring benefits from a

UIUI0gIcay €Co10gIcal perspeclive, ey can leave a wake o damage to

crops, residences, businesses and public infrastructure. Floods can result n

significant economic loss from disruptions to the operation of business and
_government. ' :

Property Damage '

Property damage includes the damage to homes, businesses and personal
property. It is the most recognized impact of flooding.

= , The Flood Problem Areas inventory identified -
Floods are among the most frequent 339 flood d bl ites. Most with
and costly natural disasters in terms of 00¢ camage problem sites. Most wi
| human hardship. and economic loss. As property damage. While some sites may include
much as 90% of the damage related to a single structure, other sites included entire

natural disasters. (excluding droughts). is subdivisions or neighborhoods or up to 200
caused by floods and associated mud homes.

and debris flows.”

Property damége is discussed in more detail in

| (US Geological Survey and National . o e
Weather Service Fact Sheet F5209-95, || the latersection on dollar damage-estimates.
- August, 1995). ' '

Public Health and Safety

Homes and businesses not directly flooded may be impacted by lost utili-

. ties or flooded roads. Many septic.systems fail during floods, while in
other cases sewer systems may backup into basements. Both can make
‘structures unusable for a period of time after the flood has receded and
may result in public health risks.

' Fl'déded garbage, disposal of tainted foodstuffs, disposal of damaged
- containers of household and commercial chemicals, and biological con-
taminants associated with flood waters such as e coli bacteria are exam-

ples of several additional sources of public health _

risk during and after a flood event.

Social and personal impacts of flooding can be sig-
 nificant. In addition to the loss of possessions and
building damage, frequently time and energy will ‘
have to be taken from the flood victims® work to
provide for clean-up and repair. Loss of personal
possessions and property, combined with the stresses
_ : . of clean-up and repairs, can have a significant psy-
Sediment, mold, and mildew are health || chological impact on flood victims.

hazards left bv a flood.
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-When a septic system becomes'Waterlogged,
the septic flow takes the path of least resis-

tables recede, the leakage of septic wastes

lying areas of unincorporated Lake County

Septic Systems

Septic system failures rarely cause damage
to the structures that they serve. However
septic failures can be long lasting and render
structures with septic systems uninhabitable.

“Septic Failure Forces Famil
Their Home”

y Out of A

- Stormwater mixed with runoff from neighboring
properties. and septic backup. made a house in
the Chicago. Highlands Subdivision in unincorpo-
rated Barrington uninhabitable. A mother, her
daughter and their dog became sick from. the
septic. The mother was. hospitalized for 2 days
and the dog nearly died.

tance, which is usually straight to the sur-
face. In addition to the home or business
owner’s loss of septic use until high water

Because of its location in a depressional area, -
repair of the septic system was estimated to cost
" $100,000 - 200,000....the result? Costly lawsuits
were filed against the former homeowners. and
the Realtor who sold the house. The suit is based
on the claim that full disclosure of the problem
' was not made at the time of the sale. In the
meantime, the family of four had to rent an

apartment. The septic condition prevents them
from selling the house. :

into ground and surface waters leads to
water quality problems that include the
threat of communicable diseases.

Most éeptic system failures are found in low

or near resort lakes that do not have sanitary
sewers. Seventy-five of the 339 sites identi-
fied by the Flood Probléem Areas inventory
experience septic system problems due to
flooding.

From: Barrington-Courier ~ Review, “Homé
Smelly Home” June 8, 1995 ‘ i

The rural Fox River watershed has the greatest number of septic impacts
with 51 flood problem sites affected. Generally lake area homes experi-
ence the highest level of septic impact. Almost half of the Fox watershed
sites that suffer from septic damage are located in the Upper Fox sub-
watershed in the Chain O’ Lakes area. '

Transportation

Road blockages and congestion can cut off ac-
cess to homes and businesses. Closed bridges
and roads cause traffic snarls that extend the
flood impact well beyond the flooded area. This
results in missed work, extra transportation costs,
and reduced commerce.

Flooding can result in hazardous driving condi-
tions. Most of the lives lost during floods are
caused when vehicles are driven or swept into
floodwaters. The driving hazard is also increased
due to traffic congestion and infrastructure dam-

age to roadways and bridges during a flood and || Flooded Bridge
after the flood during repairs. : . _
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Several agencies have compiled information on floodéd roads in Lake

- County. Following the 1986 flood event 37 sites were reported for road
flooding or shoulder washout in the county (IEMA). Illinois Department
< .*“"‘"1‘ AU 20D bevasviiiow U S GL Payvaial il\)OCuub O durcliar

routes for prioritization based on past'_ﬂoo_ding reports (IDQT, 1995).

In its study of flooding of the Des Plaines River, the Army Corps of Engi-
neers describes 19 flood prone roads along the main stem of the '
Des Plaines in Lake County. The Flood Problem Areas inventory identi-
fied 280 sites where roads or bridges have been closed or threatened by
flooding. . . -

Public Expenditures -

In addition to-assistance provided to private flood victims, many local
governments also suffer flood damage to public structures. that can cause
problems that extend beyond the doors of a particular building. Flood
damage may result in the loss of a broad range of government services
including: public utilities such as water distribution, sewage treatment,
health support services, government administrative and operations centers,
schools, and libraries. L : : .

The impacts of these losses can affect many people and may be felt for A
weeks, months or even years. For instance, flooded schools require repairs
and cleanup that translate into lost school days, causé work disruptions for
parents, and may result in the extension of the school year.

A prime example is the 1986 flood in Gurnee. The Des Plaines River
flooded Gurnee Grade School and Viking Middle School in September .
1986. Hundreds of students were left without classrooms. In order to
continue the fall semester, creative school officials made arrangements to
hold classes for 4th-8th graders at a vacant store. -

] When federal disasters are declared, the Federal
Emergency Management Agency (FEMA) gen-
erally provides up to 75% reimbursement of
I cligible charges to local governments for flood
I support and damage through their Public Assis-
|| tance program. For the 1993 flood alone, Lake
. County filed almost 2 million dollars in Public
Assistance claims. Based on these claims, over
$1,700,000 was reimbursed to the County by the
" federal government. .

' In addition to paying for repair of public facili-
ties, local, state and federal governments also v
spend dollars and person hours for flood com-

Every flood costs local governments
thousands of dollars in flood fighting.
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munications, emergency road and utility repair, police protection, National
Guard mobilizations, fire department pumping services, sandbags, and

emergency services during a flood.

After the flood significant clean-up costs may be incurred. Before the
flood, governments require funds for planning, coordinating and prepar-

ing for the flood emergency and cleanup.

Erosion and Sedimentation

Flowing water has the energy to erode most of the soils in Lake County.
The steeper the channel and the greater the runoff volume, the higher the

flow velocity and the greater the erosion potential.

Areas prone to the most erosion damage are the bluff and ravines, lake
shores, and high energy flow streams. Channelized stream reaches are less

stable and more erosive than meandering sections.

Erosion in the ravines commonly threatens sanitary sewers, roads, and
building foundations. Lake erosion affects boat facilities, septic systems
and building foundations. Erosion on fast flowing streams may threaten
bridges and roads, and may also encroach on septic systems and founda-

tions.

All eroded sediment is eventually deposited where
water flow slows: i.e., in lakes, wetlands, stream
channels or floodplains. The site where sediment
accumulates may be far from the eroded area. Sedi-
mentation can block culverts and ditches, cause the
loss of channel conveyance and reduce floodplain

- storage, thereby creating or worsening flooding

problems.

In addition to exacerbating flood problems, exces-
sive sediment loads degrade water quality and rec-
reational assets. Sediment removal can be very
expensive and may be cost prohibitive.

Flood flows threaten property by:
~eroding and scouring channel banks.

Nine sites were identified with erosion problems through the Flood Prob-
lem Area inventory. The low number of sites recorded in the inventory do
not reflect the true level of erosion concerns within the county. Only those
sites directly associated with flood damage areas were identified, and as”
mentioned previously, the site where sediment accumulates can be far

from the eroded area.
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Hazardous Materials

A substantial

DU B

amount of industry is located in Lake County. There are 320

PSP o R,

IS | - AR

are classified by the Ilinois Environmental Pfotectioh Agency és.l;roduc—
ers, users or storage facilities for hazardous and/or toxic chemicals (Lake
County Emergency Preparedness Plan, 1994).

In addition, some businesses located in the-floodplain

- stock hazardous materials that could dissolve in, or be
carried away by, floodwaters. These may be common

- materials such as pesticides, fertilizers, paints, solvents
and cleaning chemicals, or more unusual processing
chemicals and stocks of dangerous water soluble products.
| Underground gasoline and oil tanks, landfills and illegal
dumps located in floodplains may-also pose a health and

: i environmental threat in the event of a flood:
This floating tank could contain. -

hazardous chemicals. The Flood Problem Areas inventory identified two sites -

where warehouses storing hazardous materials are subject -
to flooding. The Lake County Watershed Development Ordinance prohib-
its the storage of hazardous materials in mapped floodplains. Unfortu-
nately, many flood-prone areas in Lake County remain unmapped, putting
adjacent and downstream properties at risk of contamination by water-
borne hazardous materials. :

Knn.,\
A

Critical Facilities
" Critical Facilities
(FEMA definition)

- Hospitals, nursing homes, and -
housing likely to contain occupants.
who. may. not be sufficiently. mobile

~ to avoid death or injury during a
flood. ‘ -

The flooding of critical facilities usually represents a
loss of necessary emergency services to the commu-
nity. The most common critical facilities that may be
affected by flooding are emergency operations cen-
ters, police and fire stations, hospitals, nursing.
homes, schools, highway departments, public works
facilities and utilities. Many of these facilities house -

Police stations, fire stations, vehicle.

and equipment storage facilities,

and emergency operations. centers.

that are needed for flood response.
activities before during and after a
flood.

Public and private utilities that are
vital to maintaining or restoring
normal services to flood impacted
- areas before during and after a
flood.

Structures or facilities that produce,
use or store highly volatile, flamma-
ble, explosive, toxic and/or water
reactive materials.

Flood Hazard Mitication Plan : 2-18

ery.

Although the problem is not widespread, the loss of
critical facility services may have significant com-

munity impact. Critical facilities are therefore a high

priority for flood protection. , '
In addition to protecting the actual buildings, access

to the facility over local roads and bridges must also
be maintained for the facilities to operate effectively.
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s,

- Wastewater treatment plants. These treat-

‘hauled in to the community until depend-

 treatment plant become flooded, there is a

Exémples of public works facilities at
risk from flooding include water and

ment plants are often located in flood-
plains, which puts them at risk during
severe flood events. If a water supply
becomes contaminated, water must be

able service can be restored. I wastewater

risk of raw sewage entering streams or
rivers,

The Tllinois Emergency Management
Agency (IEMA) reports from the 1986 ‘ ‘
flood indicate that 21 schools, 4 police stations, 5 medical or hospital
facilities, 5 government administrative buil ings and 2 treatment plants

- were flooded in Lake County. IEMA 1993 flood reports indicate that 9

schools and T police station were flooded.

. The Flood Problem Areas inventory identified 10 schools, 6 police and 2
_ fire stations, 3 public works facilities, 2 community centers and an electric

substation that have either flooded, or have had access cut off due to
flooding. - '

Dollar Damage Estimates

Methodologies and criteria for recording flood damage information are not .
consistent among the various agencies. Some agencies may consider only
one category of flood damage or may collect information for only those
sites under that particular agency’s jurisdiction. The best information
provides only estimates of flood damage that while useful for comparison

- purposes, are not accurate dollar amounts.

A second hindrance to accurate assessments of flood damagé is thata
number of flooding impacts are not easily quantifiable. For instance, the

loss to. people of time, energy and emotional well-being from flood fight- -

ing, repairs and cléanup and loss of irreplaceable personal belongings
cannot be measured in dollars. : L

Information on flood damage was compiled from several sburccs includ-
ing watershed or river studies that provide estimates of existing or future

- flood damage, and through post flood claims and reports maintained by
_ disaster relief agencies. Although not comprehensive, these estimates -

Fl 4 |
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provide useful information for co-fnparison purposes and reflect the best
information available on flooding impacts.

Lkl e e Te

* Bstimates of the economic impacts from flooding have been made in flood

control feasibility studies for the Fox and Des Plaines Rivers by the US
Army Corps of Engineers (Corps), and for the North Branch of the Chj-
cago River by the Soil Conservation Service, now the Natural Resources

Conservation Service (NRCS) and the Corps.

- In'most flood studies, da‘mia'ge information and estimates have not been

presented by county. The flood studies are generally based on the main
stem of a river that may traverse several counties.

"~ For example, in the Fox River study, the scope of the entire study included

the Fox River watershed from the Illinois state line to St. Charles, IL.
Average annual residential damage were estimated to be $1,286,900 for

the entire study area, but there is no estimated damage breakout for Lake = - -

'Flood Damage Estimates. - |
S - S Estimated .
Average Annual .

- Study Area Agency _Date Flood Damage

Fox River - Chain O’Lakes area Corps’ 1984 ‘$. 119,300
North Branch Chicago - Lake/Cook - scs? 1974 $2,994,700
Upper Des Plaines - Lake County Corps" © 1989 $ 412,000
Upper Des Plaines - Lake County - - Corps® 1996 $6,265,000.

2

Northeastern IL - Lake County scs? - 1982 - $2,361,200

| US Army. Corps of Engineers :

'US Soil Conservation Service (Natural Resource Conservation Service)

®us Army. Corps of Engineers, Upper. Des Plaines: Feasibility Study - Draft report

County. Damage to commercial structures, ﬁanquﬁation and agriculture
were considered not significant.

Disaster Assistance

Disaster assistance for federally declared flood disasters is provided to

' Lake County property owners through the Illinois Emergency Manage-

ment Agency, Small Business Administration and the National Flood
Insurance Program. These agencies primarily collect information of the
properties that they provided assistance. :

While the number of structures affected by flooding is useful information,
the estimate of dollar damage is not reliable.

Flood Hazard Mitigation Plan 2-20 Tine 1 9001 DR ART
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- that should be insured under NFIP actually purchase

Emergency Management Agencies: Flood damage .
information for Lake County was collected by the I11i-
nois Emergency Management Agency (IEMA) for fed-
erally declared flood disasters. Most of the data come
from local emergency managers.

IEMA DAMAGE ESTIMATES

.. Flood Estimated Number of

.. Year Damage* . Buildings

The box includes flood damage reported to IEMA for
the 1986 and 1993 floods. Many of the properties
flooded in 1993 did not have damage estimates reported,
therefore, there is a discrepancy between the number of
buildings affected verses the total dollar damage when
comparing the 1986 to 1993 flood.

. 1986 $6,015435 647
.. 1993 $1,197,064 1,099

Small Business Administration: The Small Business Administration
(SBA) provides low interest long-term loans to repair or replace disaster
related damage. The program helps homeowners, renters and businesses.
Loans may also be used to refinance an existing
mortgage on a damaged property and, under cer-
tain circumstances, may be used to install mitiga-
tion measures. :

SBA Figures, 1993 FLoop

No.of = Loan  Verified Damage
Loans _ Amount Contents . ,Structure..
203 $2,495,400 . $986;800. $2,478,100

- $3,464,900

The SBA reports do not provide damage esti-
mates, per se, but they do describe the numbers of
homeowners, businesses, and renters that need the
assistance of these loans. '

... Total Damage. .

National Flood Insurance Program (N FIP): Forty-five of the munici-
palities in Lake County and the County of Lake currently participate in the
NFIP, and all properties located in these communities are eligible to pur-
chase flood insurance. Owners of properties located within a mapped

‘special flood hazard area (usually the 100-year floodplain) shown on a

Flood Insurance Rate Map (FIRM) are required to purchase flood insur-
ance as a condition of receiving a federally-backed mortgage or loan.

In reality, a large percentage of Lake County build-
ings that should be insured for flood damage are
not. This assumption is based on the estimate that
less than 25% of all floodplain properties in Illinois

- NFIP. Claims in.. Lake County
o ’ ~ Claims since 1978
- Number Dolars |}
Municipaliies 943 $4,523,000
Unincorporated 289. $1,310,000
Total 1,232 $5,833,000 ||

Figures are as of December 31,2000

flood insurance.

Of the 339 sites identified in the Flood Problem
Areas inventory, 45% are located outside of Special ™ o
Flood Hazard Areas, where the purchase flood insurance is not required.
Flood insurance claims are not a good basis for estimating the dollar
damage in these areas, since they are likely to be uninsured. '
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Coverage limitations also narrow the use of NFIP claims for assessmg
total flood damage. Basic flood insurance with the NFIP does not cover
subsurface seepage and sewer backup. Basement contents, such as fur-
sesbuvd Gaan VY alwi dlvGuea oy aav viddy LUVGISU iL UIGIC 15 d svuclai COLMILUUIL OL
surface flooding. The NFIP does not cover damage to finished basements,
nor to property damage outside of the insured building such as driveways,
fences, tool sheds and landscapmg

A final shortcoming of the use of flood insurance data is that many owners
do not carry full coverage for the value of their building or its contents.

Other Hazards
. Natufal Hézards

In addition t6 flooding, Lake County is vulnerable to other natural hazards
that include drought, torado, earthquake, seiche, wildfire and severe
winter storms '

. Earthquake Thé'county is considered to be an area.of low risk for
earthquakes, though small earthquakes ranging in magnitude from 3. Oto
5.0 on the Rlchter scale occur about once every 20 years

The most s1gmﬁcant of these occurred on May 26, 1909 when a 5.1 earth—
- quake shook northern Illinois and southern Wisconsin. Minor damages are
anticipated for future earthquakes, but there is the potential of fire hazards
being created following the earthquake.

Storms: Next to flooding, tornadoes and winter storms are the most preva-.

lent natural hazards. The southeast half of Lake County is in a belt of high
 tornado frequency. A tornado that struck Zion in May of 1996 caused
enough damage to result in a federal disaster declaration for the county.
Adequate prediction methods have not been
developed for tornadoes, so a good warning
‘system is the only defense.

| Severe winter storms are not uncommon in the
county, these storms can impair traffic move-
ment, but typically do not result in a disaster
situation. The most significant winter storm in_
recent history occurred in 1978-1979 when heavy
snowfall and extremely low temperatures hit the
1l area.

, Tornadoes are a hazard facixig Lake County.

. 3 . .
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 station, and a natural gas storage farm.

Technological hazards

Technological (or “manmade”) hazards include power loss for an ex-
tended period of time,

transportation accidents, damfailure, fuel shortages, stationery or trans-
portation-related hazardous materials incidents, nuclear facility incidents,
and pollution requiring cleanup.

A substantial amount of industry is located in Lake
County. Power plants and manufacturing processes that
use hazardous or toxic chemicals are at risk for techno-
logical hazards. Potential hazard sources from power
generation and fuel provision include a Commonwealth
Edison coal-fired generating station, Zion nuclear power

The risk of transportation-related hazards increases as
the volume of traffic increases. Response to other haz- -
ards is also complicated by heavy traffic. Lake County
has an elaborate transportation system that includes air,
rail, water and auto traffic. ‘

Power generating plants and loss of
power are technological hazards.

In addition to air and rail transportation, transport of freight via roadways
and auto travel is also high. Many of the county’s roadways are currently

considered to be overburdened with traffic.

Future FI‘ooding

Population growth

- In 1990, Lake County had a population of 516,418. In addition to its

residential population, the county also has a number of recreational sites

that attract high seasonal populations. Four state parks attract peak sea-

sonal daily populations of up to 20,000 and Great America Amusement

- Park has a peak daily population of over 50,000. :

The County’s population is growing and the number of visitors can be

expected to grow, too. Without appropriate precautions taken, flooding
and flood damage will increase.

‘The best available predictors of future development trends in Lake County

are the forecasts for changes in population and households made by the
Northeastern Illinois Planning Commission (NIPC). Preliminary NIPC
forecasts for changes in population, households and employment through
the year 2020 are based on 4 potential scenarios. '
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Overall, the average of the four alternative forecasts projects a 64% in-
crease in households and a 53% increase in population in the county
(NIPC, Preliminary Forecast Data for 2020, 1997).

Prehmmary PopulatlonForecast Data by Watershed

: 1990. 02020 . % . .. 1990 - 2020 .. . % Pop.. Density* [
Watgrshed ..... _Population.... Population .. Change .. Households . Households = Change 1990 2020 ||
Fox i 112,082 212,189 89%. 39,154 79,827 104%. 107 197
Des Plaines 178,131 295,453 66%. 61,727 111,377 80%. 137 228

' N. Branch. 66,732 92,942 39%. 22905 < 32,742 43%. 207 289
L. Michigan = 158,257 187,042 18%. 49,811 60,715 22%. 461 545
Totals. 516,401 790,199 53%. 174,013, . 285,677 64%. '

* Population. denS|ty people/acre
Sourcet Northeastem mlnms Planmng Commussnon

L Natural factors

Natural forces can also increase the flood hazard. The topography of Lake

County predisposes the landscape to flooding.. Excluding the bluff/ravines

of the Lake Michigan watershed, most of the rest of the landscape is gen- { )
tly rolling, relatively flat and includes a large percentage of surface water. o
Water naturally collects in depressional areas, wetlands, and glacial lakes
and drains to relatively shallow, low gradient rivers with broad ﬂood—'
plains. :

Development reduces the capacity of the land to store runoff by eliminat-
ing the natural depressions, soil surface and vegetation that intercept and
absorb water. Open land is replaced with impervious roofs, driveways,“
streets and parking lots that have the opposite effect - increasing and .

: acceleratmg runoff.

In addition to the impervious surfaces, an improved drainage system is
generally added to developed sites so that once stored water drains off the
property quickly. These traditional developments tend to concentrate sheet
flow runoff into ditches and storm sewers. Curb, gutter and storm sewer
systems then collect stormwater and send this larger volume downstream

to streams, rivers and lakes at a faster rate, increasing the potential for
overbank flooding.

In response to the higher volume of stormwater, and the speed with which
the drainage is concentrated, receiving stream and river channels become
unstable, and as a result streambanks erode. Sediment transport in the
channel from in-stream erosion, combined with soil erosion from con-
struction sites, results in degraded water quality and sediment and debris
blocked culverts and drainageway that in turn cause more flooding.
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Impact

The impact new development has on flood damage in Lake County will

largely depend upon four primary factors:

1. How well wetlands and floodplains are protected and managed,;

2. How much more of the landscape is covered by impervious surface;

b

3. How well new development sites are designed to minimize runoff;

4. Future development trends in the Wisconsin portion of the

Des Plaines and Fox watersheds.

If land continues to be developed as it has in the past with little attention
given to the amount of impervious surface, new development will almost
certainly result in significant increased flood damage for the county. On
the other hand, if through the use of development site designs and best
management practices (discussed in Chapter 5), the volume and rate of -
runoff from developed areas is significantly reduced, localized flood . -

damage should be minimized.

The greatest increase in flood damage caused by
new development will probably occur along the
main stem of the Fox and Des Plaines Rivers and
around the shorelines of developed lakes. There
are several reasons why future flood damage is
likely to worsen in these areas.

First, of the four Lake County watersheds, the
Fox and Des Plaines have the greatest amount of
land still available for development.

Second, as large river watersheds, any increase of
runoff volume will have its greatest flood impact
along these receiving waters. Even small in-
creases in runoff will compound based on the
sheer number of sites and acres being developed

~ in the Fox and Des Plaines watersheds. As a

result, the Fox and Des Plaines Rivers and some
of the natural lakes are likely to continue experi-
encing increases in base flood elevation.

The magnitude of future flooding along the Fox
and Des Plaines Rivers in Lake County will also
depend on how well future development avoids
and protects floodplains and wetlands. Planning,

Flood Hazard Mitigation Plan C2-25
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regulatory authority and acquisition are the three tools that will have the
strongest influence on wetlands and floodplains protection. '
ClUiibriiiaod Wiat G Ap v ICHLC v 110D TS w quuupuxuu lavC Wi gicdlest

need and responsibility to adequately plan for stormwater storage and
ﬂoodplam protection. Their residents and downstream neighbors will be at
the greatest risk for future flooding.

Nine hundred and thirty eight square miles of the Fox River watershed and
134 square miles of the Des Plaines watershed are located upstream of
Lake County in Wisconsin. Extensive development in the upstream
reaches of either will likely increase overbank flooding along the main
stem reaches in Lake County.

Although Lake County has no authority over land use decisions in the
Wisconsin portion of the watersheds, the County needs to remain aware of

proposed devélqpments and participate in the development planning proc-. -

ess where possible. County plans should accommodate the likelihood of
an increased volume of flow in both rivers from upstream communities,
and maintain reasonable floodplain capacity in Lake County to reduce the
: hkehhood of ﬁlture flood damage

N
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Des Plaines River Watershed..............o...coovvoovoveioo 10
Lake Michigan Watershed..............cccoo.ommiooo 16

This Chapter summarize the flood problems identified in the four major
watersheds and 26 subwatersheds in Lake County. Information on
identified flood problem sites; flood damage and areas of repetitive
flooding are presented for each subwatershed. Land use information and
stream characteristics presented in this section were primarily derived
from the Lake County Comprehensive Stormwater Management Plan.

Other sources are noted where used.

‘Use of flood damage data

- - As discussed in the previous section, flood damage data reported in this -
:document can be used as an indicator of the severity of flood impacts, and
for comparison purposes between subwatershéds, but because of program

“:and reporting limitations, it does not separately, nor cumulatively, reflect
‘actual flood damage for the County. '

The reported dollars in the “Flood Claims/Damage Data” éectionv_
includes only those claims and damage estimates that could be assigned to

-a particular watershed/subwatershed. 1,518 claims totaling $8,797,969

were assigned to subwatersheds and summarized in these profiles. The
total number of claims for Lake County is 2,806 at $14,636,733, which
leaves 1,288 claims at $5,838,764 unassigned. ‘Therefore, the sub-

‘watershed summary numbers are useful for comparison purposes only.

Fox River Watershed-

The Fox River originates about 15 miles
northwest of Milwaukee; Wisconsin and
flows south and west eventually joining
the Illinois River near Ottawa, Illinois.
The Fox River Watershed has a total

Drainage Area Square Miles: 165

Subwatersheds:.Upp'er Fox River

’ ) ) Sequoit Creek . ..
drainage area of 2,658 square miles of Fis% Lake Drain
which 938 sq. mi. are in Wisconsin. The Squaw Creek - .

Lower Fox River

Fox River watershed in Lake County is

Flood Hazard Mitigation Plan 3-1 » June 1, 2001 DRAFT.

FOX RIVER WATERSHED

Percent Area of Lake Cou_,nty: 35%.

Mutton Creek
. Slocum Creek

.Tower Creek

_Flint Creek

_Publicly Owned Land: 12,816 Acres’ 4



_ — : approximately 163 square miles
FOX RIVER WATERSHED. (104,320 acres) which is
approximately a third of the land

Y FPIO I SO F7E SR f
‘Sﬂ:ﬁ’:&on S '::2::2 \Z/:ilr?ch | subwatersheds make up the Fox
Barrington Hills ~ North Barrington River Watershed in Lake County,
Fox Lake , " Round Lake . including three subwatersheds the
Fox River Valley Gardens Round Lake Beach stem from the Fox Chain O’ Lakes.
Hainesville : . Round Lake Heights : e

" Hawthorn Woods Round Lake Park The Fox erltérs the northwest
Island Lake ... .. TowerLake. v L. .
Lakemoor . » Volo corner of the County in the Chain
Lake Barrington ... Wauconda O’ Lakes area, flows westward into

T hi . McHenry County, and then
ownships: . , r SNSRI .
Antioch . Ela  LakeVilla meanders back into the southwest
" Avon _ Fremont Wauconda - comner of Lake County near Fox

| Cuba _ Grant. : : _ River Valley Gardens. The river
County Board Districts: valley adjacent to'Lake County is

1st, 3rd, 5th, 6th, 10th, 17th, 18th, 19th || retatively flat.

. Drainage Districts:. ' : Throughout the 33 mile stretch

- Squaw.Creek  Slocum Drain between the state line and
Algonquin, the river gradient
(slope) only falls about nine feet.
This nearly Ievel landscape includes many depressmnal lakes and -
wetlands. I

As aresult of the mild slopes and marshy areas that provide additional

depressional storage, water generally moves slowly through the watershed
and the Chain O’ Lakes

Flood Damage Profile

The Flood Problem Areas Inventory identified 180 flood problem sites in

the Fox River watershed.

All or part of 112.of the 180 problem sites are located in mapped
floodplains, with eight of those sites located in mapped floodways. Sixty-
eight of the flood problem sites are located in areas not mapped as
floodplain.

Table 3-1 summarizes the number of sites affected by various types of
flood problems for each of the watershed’s nine subwatersheds. Table 3-1
also provides a picture of the number of site located in mapped ﬂoodplam
areas by subwatershed.

‘Flood Hazard Mitigation Plan 3-2 * June 1, 2001 DRAFT
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Table 3-2 presents a summary of flood

damage information (buildings, critical Fox River Watershed Flood Problem
facilities and roads subject to flooding) for - Sites (180 Total)*
each subwatershed collected in the Flood Elood damage Prima Sites
Problem Areas Inventory. y
Il type/hazard cause  affected**
- From the information worksheets gathered : , o

during the Flood Problem Areas Inventory, || overbank flooding 72 7
“Flood Problem Hotspots” were identified local drainage problems 52 . 108

« ' depressional flooding 49 2
w1th1ra ea,cla subwatershed. “Hotspots septic problems 0 51
were identified based on the number of sewer back-up. 6 26

structures affected, and the frequency and associated erosion 1 3
severity of flood damage. The hotspots are
numbered by their subwatershed number,
followed by a site number that was

*

.. A flood problem site may include multiple
bunldmgs roads.or. other infrastructure.

- . . - “More than one type of flooding may. occur at
assigned as they were ldentlﬁed‘ ‘ a problem site.

Flood Problem Hot Spots

Subwatershed No. 1 - Upper Fox River — Fifty flood problem sites were
identified in the inventory. Overbank flooding of developed areas along
the lakeshores and channels connecting the lakes is the primary cause of
flood damage. The Upper Fox subwatershed has the highest number of
flood problem sites per subwatershed identified in the Flood Problem
Areas inventory. Hotspots include:

V Site 1- 39, the first addition to Lakeview Subdivision, located on the
.north side of Lake Mane 1s an area where approximately 20 homes and
1 road are flooded on average every two to five years (five of the
homes are repetitive loss properties).

\  Site 1-43, Rollins Road & Medinah, located on a channel on the south
side of Fox Lake is an area where a shopping center, three to four

homes (two are repetitive loss properties) and two roads flood on
' average every two to ﬁve years

R Significant flood damage occurs at several 31tes along Mineola Bayon
the south side of Fox Lake. Approxnnately 44 residences flood at three.
problem sites when the lake is up 1-1/2 feet.

Flood Hazard Mitigation Plan 3-3 ' June 1, 2001 DRAFT-



(7]
=
@
£
K
2
o
19
.
i)
o
2
L.
o
o
=
4
2
=
]
2z
(4
b3
o
e
-
1]
™
2
el
S
b=

89

[0):13

speio)

r423

£91

6l

wihg

POTRIY SeUS JO JoUInN

gl

HISIqOig] POOLTJO 8D KiBullid

o.hm

Jealy Jull4

0o 9

PAS

»iAg

peysyy SOUG JO JOGUINN

gL

o

AWIG0Id POD} JO BENED ABUld

A

UJeJ(] 055 ] JOMOL

Tine 1 2001 NR ATT

8l

xeihE

vo«uo&( SSY| 30 Joqunyy

AWB[GOU] POOT JG 681D Asuipd

O

%8810 WNooj

oLl

e

PoRayy se)g o Jequwiny

AWSIGGId] POO|] JO eNey Klatili

$'6

JEARY X0 JoM0T

—

e

Peloally SelS 30 JequInN

6L

"WS|GGid POO| JO esHED AlBliig

24

N

had

y'8e

HoalD Menbg

2ihg

AE POIOAYY SIS JC JsquinN

0o

{8|qOid POs] JO esNEg AlBWilg

_Nw

'8

upeiq exe] ysig

PG

pejoaly wcu_w J0 JsquinN

“Ws|g0Jd POOI 4O B8NEY Ay

¢l

gL

¥eosd yonbeg

¥Z Z

1€

]

PeVRllY SoHS JO JOGUINN

9€

“Wwe[qoid PO0 10 esNeD ABiig

G

0

14

Qs

XA

JBAR X0 J8ddn

uieyd
“Pootd

. episIng

Kempoo|y

ured
-Pooi4

UoIS0ig

an

Hoeg: |

Jomes

T sWeiqoid | Bupodid

opdes | Jeuoissesdeq

w.Ea_nEn_
sbeuiRIg
o]

BuIpooT
YUBGISAD

peunuep|
sa)s

weqold
poojy
180l

{sopw
aenbs)
BOJY
obeuiQg

BWeN poysiape

Jequnp

paysiojam

-qng

" UORE0 ] SIS

Ee_qo._n_ pooid 0 odA]

Flood Hazard Mitigation Plan



3
M
=
Q
[o]
1]
£
© .
(]
T
o
2
u
o
[
£
4
D
whud
©
=
g
2
¥4
x
o
w
o
[}
™
g .
)
4]
-

0092-0081

44

Hoa3 Ui

c@nm .

._SSl-08

(51

jeic] S JoWOL

0rrE

(111

xomﬁ wWnoo|g .

G18

Soalsy UORNp

0l¥-692

)

JOAIY] X0 JOMOT

094-004

44

Noausy zﬁ:&m

LG/

¢k

Ufelq ove] ysig_

g

2

08-07

(AR

X880 uc:uww

g

0g

8z

4

006-009

0s

JoAR X0 16001

3

se|edcd
S50
sangedey

Buipooig
Kg pausyseiy]
JO pasoin
sefipug J0 speoyy

" ainsoD
10 Buipoo|y
0} Joelgns,

 sep(oe4 [eoRuD

BuIpoo4
o1 josfang sbuiping |
JosreUey

paypUap]
so)IS wejqoid
PO 4 (810,

SWiBN POUSISIEA

JequInN
peysieeMm
~aQng

N

June 1, 2001 DRAFT_

3-5

Flood Hazard Mitigation Plan -



\  Fox River Springs located along the Fox River north of Chain O’Lakes
State Park is one of the first areas to ﬂood resulting in damage to 30-
40 residences.

\' Overbank flooding causes damage to approx1mafoly 30 homes in
Chain Oaks Subdivision and four to five resorts located along the
channel that drains from Channel Lake to Lake Marie. Septic failure i is
-a significant problem for the resorts.

Subwatershed No. 2 - Sequoit Creek - Much of the information for the

background description and land use for this subwatershed comes from the

Sequoit Creek Stream Condition Report, December 1992.

Twelve flood problem sites were 1dent1ﬁed in the i mventory Hot spots v
‘include:

\' Depressional flooding causes problems on the north and southeast
sides of East Loon Lake where residential developments have been
built in wetland areas. Approximately 50 homes are affected by
flooding on the north side. Both of these flood problem sites also have
local dralnage problems

-\ A substantial area along Petite Lake Road on the east and west side of
Mllinois Route 83 north of Cedar Lake floods. F looding encroaches-on
the buildings on the east 31de and ﬂoods the road

-\ _An area of sewer backup affects six to-twelve homes in Oakwood
Knolls subdivision north of North Avenue.

Subwatershed No. 3 - Fish Lake Drain — Twelve flood problem sites, all
'located in the northern half of the subwatershed, were identified in the
inventory. Hot spots include:

v Knollwood subdivision on the northwest corner of Duck Lake. -
Overbank and depressional area flooding cause the greatest problems
~ affecting approxrmately 40 residences. Four roads closed due to
flooding requires rowboat access. Secondary problem is overflow of
sanitary sewer into Duck Lake.

v Wildwood Subdivision located on the northwest shore of Duck Lake.
Combination of overbank and depressional ﬂoodmg and erosion is

affecting 12 residences and resulting in erosron of shoulder of Route
59.

\  Site 3-08 identified east and southeast of the lake is suuated in a low,
marshy area subject to overbank flooding and poor local drainage.
Erosionis a secondary damage factor along the dram into the lake.

" Flood Hazard Mitigation Plan 3.6 June 1, 2001 DRAFT
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Depressional flooding and poor drainage affect approximately 20
residences at Site 3-07 north of Rollins and east of Wilson Roads.
Sewer back-up is a secondary problem.

Subwatershed No. 4 - Squaw Creek — Forty-four flood problem sites
were identified in the inventory. Flood hotspots are concentrated in the
developed areas around Round Lake, Round Lake Drain and Long Lake.
Overbank flooding predominate cause of flood problems along most of
Round Lake Drain and its tributaries, and depressional flooding is a
significant problem in Round Lake Beach. Hot spots include:

\1

‘/

Site 4-14 located on the southwest corner of Rollins and Hainesville
Roads is an area where approximately 150 homes and three roads
flood about every two to five years. Sewer backup is a secondary
problem in this area. .

Site 4-17 located along Sunset and Meadow Brook Drives in Round
Lake Beach is an area where 84 homes and two roads flood about -
every two to five years. ' ‘

Site 4-7 located north of Rollins Road in Round Lake Heights s an
area where eleven homes, one major road, public works and police
station flood about every one to two years. :

Site 4-15 located in Round Lake Beach along Round Lake Drain is an
area where 79 homes including one repetitive loss property, and three
roads flood about every two to five years. ‘

Site 4-10 located in Round Lake Park west of Cranberry Bog is an area
where 26 homes flood about every five to ten years.

Subwatershed No. 5 - Lower Fox River - Eight flood problem sites were
identified in the inventory, all are the result of overbank flooding from.
Pistakee and its channels. Although the overall number of flood problem
sites identified in this subwatershed is low relative to others, several of the
sites experience significant flood damage. Hot spots include:

\]

Site 5-1 located on Pistakee Lake at Myer’s Bay is an area where 18
homes, including two repetitive loss properties, and two roads flood
more than once a year. The homes are resort homes built in the 1930s
& 40s. Septic failure with associated pollution and health risks is
common in this area. S

Site 5-4 located on Eagle Point in Fox Lake is an area where 208
homes, including four repetitive loss properties, and four roads flood

- whenever Fox Lake raises 1-1.5 inches. Approximately 30-40 homes

Flood Hazard Mitigation Plan 3.7 - June 1,2001 DRAFT



at Eagle Point are situated below the 100-year flood elevation and are
affected by chronic flooding.

O UL W ALELSUTU 1N, U = [Tiuteus Ui Gea - IviUCll O1 LG L0l iaiion 101 tic
background description and land use for this subwatershed comes from the
Mutton Creek Watershed Management Plan, 1994.

The inventory identified three problem sites in the Mutton Creek
subwatershed. No areas of significant flood damage were found. '

- Subwatershed No. 7 — Slocum Lake Drain — Ten ﬂood problem sites
were identified in the inventory. Hot spots include: '

\  Site 7-1 located in Williams Park on the south side of Slocum Lake is
a residential development, begun in 1926, is located on a peat bog. -
About 40 homes are located in the regulatory floodplain and
approximately 13 homes, including two repetitive loss properties and
three roads, flood every two to five years. Flooding results from lake
overflow and the subdivision’s depressional location. Mitigation

~ efforts include a levee constructed along the lake located adjacent to
Williams Park and a voluntary buyout program

\ Slte 7-4, Lakeview V111a subdxvrslon in Wauconda has 6-7 homes and
two roads that get ﬂooded

\  Site 7-5, Hubbard Woods in Wauconda has six homes that flood due to
inadequate drainage. F loodlng also closes two roads and causes sewer
backup.

Subwatershed No. 8 - Tower Lake Drain - Nineteen flood problem sites
were identified in the inventory. Eight flood problem sites were identified
along the Fox River, aﬁ'ectmg approxunately 80 homes. Hot spots
include:

\  Site 8-2, approximately 24 residences at Normandy Point are subject
to a combination of depressional, poor drainage and overbank flooding
and septic failure every three to four years Several roads have been ..
closed during flood occurrences

\ Site 8-17, Frisch’s Subdivision is built on land that is two feet higher
than the Fox River. Approximately 30 residences are subject to
overbank flooding every two to four years. Septic failure and road
closures also occur during floods. There is one repetltlve loss property
at this 31te

Site 8-3 in River Glen Subdivision experiences the most frequent

flooding in the Fox River area due to poor drainage. Three to six

Fland Hazard Mitioation Plan 1.8 Tina 1 9001 R ATT
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homes are flooded once or twice a year. Flooding also results in local
road closure.

Subwatershed No. 9 - Flint Creek- Much of the information for the
background description and land use for this subwatershed comes from the
Flint Creek Watershed Management Plan, July 1994. ' :
Twenty-two flood problem sites were identified in the inventory. Most of
the flooding problems identified in the inventory involve flooded roads or
yards. Hot spots include:

\/

Flood Hazard Mitigation Plan 3-9

Site 9-4 on Old Barrington Road is a single repetitive loss property

that is located in a depressional area with poor drainage.™

' Site 9-13 between Miller and North Crest in Lake Zurich includes

approximately 20 homes affected by basement flooding as a result of
poor local drainage.

Site 9-18.is the police and fire station in Barringfon, which is a critical

facility that has historically experienced basement flooding due to a-
low foundation and inadequate storm sewer.

June 1, 2001 DRAFT



Des Plaines River Watershed

Much of the information for the descrintion and land nse for thic
watershed comes trom the Lake Lounty Comprehensive Stormwater
Management Plan.

The Des Plames River originates in Racine and Kenosha Counties in
Wisconsin flowing south into Ilinois. The river enters Illinois near
unincorporated Russell continuing in its southward flow through a wide,
flat river valley past the communities of Wadsworth, Gurnee, Libertyville,
Mettawa, Half Day, Lincolnshire and Riverwoods in Lake County. The
Des Plaines flows south from Lake County through urban Cook County
where it heads in a southwest direction through DuPage and Will Countles
“to its conﬂuence with the Illinois River near Morns Ilinois. -

The Des Plaines watershed in
Lake County drains an area of
approximately 202 square
miles or 129,577 acres. It is

. ‘ : E the largest of the county’s four
Subwatersheds:North Mill Creek . Indian Creek major watersheds. The

DES PLAINES. RIVER WATERSHED

’ Dr’ainéée. Area in Lake Countyi .A202 square;miles ’_
Percent Area of Lake County: 42%

Mill Creek . Lower Des Plaines topography of the watershed is -
Newport Draln.. o .Buffalo ‘Creek dominated by a gently rolling
Upper Des Plaines Aptakisic Creek landscape with numerous wet
Bull Creek ' P numerous we
o marshy areas. The Des Plaines
Publicly Owned Land: 11,730 acres watershed in the county is
Wetlands: 20,595 acres ' divided into nine -
subwatersheds.

There are seven major tributaries that drain to the river. All of these -
tributaries, excluding Newport Drain, flow from the west to east to join the
Des Plaines.

Flood Damage Prof‘ le

The Flood Problem Areas Inventory 1dent1ﬁed 89 ﬂood problem sites in
the Des Plaines watershed.

Allor part'of 41 of the 89 problem sites are located in mapped floodplains,
with 18 of those sites located in mapped floodways. 48 of the flood
problem sites are located in areas not mapped as floodplain.

Table 3-3 summarizes the number of sites affected by various types of
flood problems for each of the watershed’s nine subwatersheds. Table 3-3
also provides a picture of the number of site located in mapped floodplain
areas by subwatershed. '

Fland Hazard MitHaatinn Plan 2_1n Torma 1 7001 TAD A BT
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Table 3-4 presents a summary of flood
damage information (buildings, critical
facilities and roads subject to flooding) for
each subwatershed collected in the Flood
Problem Areas Inventory. Table 3-4 also
provides a snapshot of land use in the
subwatershed (NIPC 1990 Land Use),
which can be used as an indicator or

potential future flood problems.

From the information worksheets gathered
during the Flood Problem Areas Inventory,
“Flood Problem Hotspots” were identified
within each subwatershed. “Hotspots”
were identified based on the number of
structures affected, and the frequency and

severity of flood damage. The
‘hotspots are numbered by their
subwatershed number, followed
. by a site number that was

assigned as they were identified.

Flood Problem Hot Spots

Subwatershed No. 10- North
Mill Creek - The Flood
Problem Areas inventory
identified only two flood
problem sites in the North Mill
Creek subwatershed, and no
hotspots.

~ Subwatershed No. 11 — Mill
Creek — Nineteen flood _
- problem sites were identified in
the inventory.

Hotspots include:

V. Site 11-15 along Behm Drive in Grayslake includes approximately 15 |

‘Municipalities:

Des Plaines River Watershed Flood
Problem Sites (89 total)*

Flood problem Primary
type/hazard . cause

_affected™

| overbank flooding 28 28
local drainage problems 29 56
depressional flooding 29 34:
'septic problems 1 4
| sewer back-up.. : 12
erosion _ , : : 3

*

A flood. problem site may include multiple
_buildings, roads or other infrastructure.

-problem site. - o

................ 'DES PLAINES RIVER WATERSHED

Mundelein,

- Antioch Indian Creek .
Beach Park Kildeer . Old Mill Creek

| Buffalo. Grove. Lake Villa - Riverwoods.
Deer Park Lake Zurich Round Lake Beach
Grayslake Libertyville Round Lake Park
Green Oaks Lincolnshire  Third Lake
Gurnee Lindenhurst  Vernon Hills
Hainesville Long Grove  Wadsworth
Hawthorn Woods ‘Mettawa - Wheeling

| Townships: - .
Antioch . Lake Villa. Warren
Avon. . Libertyville = Waukegan
Benton. . Newport . - West Deerfield
Ela . Vemon Zion
Freemont
County Board Districts:

2nd, 3rd, 6th, 7th, 8th, 10th, 11th, 13th, 1 5th, 18th, 19th, 20th,
21st : R

Drainage Districts:

1l Avon-Fremont Grubb. School .

homes that flooded in 1986-87. Mostly back yards and road flood in

smaller rain events.

Flood Hazard Mitigation Plan
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Subwatershed No. 12- Newport Drain - Seven flood problem sites were
identified in the inventory. Depressional flooding is the most common
cause of flooding in the watershed, but relatively few buildines are

aiiluiou al WEse 1u0a pivuiciu siies.

Subwatershed No. 13 — Upper Des Plaines — Twenty-mne flood problem
sites were 1dent1ﬁed in the inventory. Hotspots include:

V. Site 13-3 North Libertyville Estates has 87 homes, mcludmg three
repetitive loss properties and four roads that have historically flooded
every one to two years. Septic system failure is a secondary hazard. A
levee system constructed along the river in 1997-98 should protect this
area from ﬂoods up to a 40-year event.

. _Site 13- 18 located east of the Des Plaines River in Gurnee is a large
area of overbank flooding that affects 26 homes and several businesses
including one repetitive loss property. Two schools and one critical
facility are also subject to flood damage or closure.

V. Site 13- 17 covers 70-100 homes scattered n an area of Gurnee subject
to sanitary sewer backup in basements from flash flooding. Remedial
plans include a new lift station. - ,

V. Site 13-28 along Russell Road includes 34 buildings that experience.
basement and first floor flooding from river overbanking almost every
spring.

Subwatershed No. 14 — Bull Creek - One flood problem site was -
identified in the mventory No hotspots were identified.

Subwatershed No. 15 - Indian Creek - Flfteen flood problem sites were
: 1dent1ﬁed in the inventory. Hotspots include:

\ Site 15-3 in Forest Lake Subdivision has had up to 40 homes at risk of
flooding three to six times per year and three roads have been closed.
Several projects to improve local drainage have increased the level of
flood protection up to a 7-inch rain event.

Subwatershed No. 16 Lower Des Plaines - Ten flood problem sites
‘were identified in the inventory. Overbank ﬂoodmg is the primary cause
of flood problems in this basin. A recent hydrologic and hydraulic model
done by the IDNR Office of Water Resources for the Corps of Engineers
feas1b111ty study on the Des Plaines indicates that base flood elevations
have risen by one to four feet along the main stem since the last model
was done in the 1970s. Hotspots include:

L o) PUSGS. I o SUNSUNE | I oS SUNPE SN |\ DU A e . ~ PR IR S py——
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v Site 16-1 along Elm Road in Vernon Township has seven to twelve
‘homes that have wells and septic fields flooded one to three times a
year. This site includes two repetitive loss properties, and one major
road that floods more that once per year. F looding frequency has
increased.

V' Site 16-4 in Lincolnshire has 31 homes that flood including 1
repetitive loss property. A portion of the site is affected one time per
year. 53 homes are at risk in a 100-year flood event. One road floods
every one to two years. Floodwaters percolate through a levee and
storm sewers back up if the river level gets high enough.

Subwatershed No. 17 — Buffalo Creek - Four flood prdblem sites were
identified in the inventory. Hotspots include:

V' Site 7-2 is in Sturm Subdivision where seven properties are flooded
one or two times per year and access is lost for 17 homes when the
road floods. Several phases of a multi-year project that included the
purchase and removal of the two most floodprone homes and

providing more detention storage has greatly reduced flood damage at
this location.

Subwatershed Number 18 — Aptakisic Creek - The Flood Problem -
Areas inventory identified 2 flood problem sites in the Aptakisic
subwatershed. The most significant flood damage is due to overbank
flooding from Aptakisic due to backup of excess water from the Des
Plaines River. No hotspots were identified.

-
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Lake Michigan Watershed

- 2 ladp rheas S il i for WL
watershed comes from the Lake Mlchlgan Watershed Inventory, April,
1993.

LAKE MCH IGAN WATERSHED The Lake Michigan watershed in Lake
’ | County runs north-south folfowing the

| Drainage Area in Lake County: 54 square miles. shoreline of Lake Michigan. The boundary
Percent Area of Lake County: 12%. ‘

_ ~ of the watershed approximately follows
Subwatersheds: v Green Bay Road at its western limit. The
Kellogg Creek Dead River - watershed is long and narrow with

Waukegan River Pettibone Creek | numerous short tributaries that drain east to _
Biuff/Ravine. ‘ the lake.

Publicly Owned Land: 5,215 acres :
1 Weﬂan):js:” 12,532 acres. ) | From these tributaries, the waters of Lake

Michigan flow into Lake Huron and on
through Lakes Erie and Ontario into the St. Lawrence seaway and the
Atlantic Ocean. The Lake Michigan watershed is the only Lake County
watershed that drains to a potable water source. Approx1mately 80% of -
Lake County households rely on Lake Michigan for water (County
Framework Plan).

The southern portion of the watershed is dominated by steep bluffs and
ravines and is generally well-drained, while the northern halfis level to- -
‘gently rolling with wet marshy areas. The entire Lake Michigan watershed
in the county is divided into 5 subwatersheds with numerous small
tributary basins particularly in the bluff/ravine area.

Depressional storage in the watershed

includes a total of approximately 7,252
e acres of wetlands (Lake County Wetland

Municipalities: Invent Most of th .

Beach Park.  Lake Bluff Winthrop Harbor ventory). Most of the remaining

Highwood Lake Forest ~ Waukegan wetlands (5,280 acres or 70%) occur in

Highland Park North Chicago. Zion the flatter landscape of the northern half

-l ofthe watershed

LAKE MICHIGAN WATERSHED

Townships:
Benton Waukegan .
Deerfield . West Deerfield _ Flood Damage Profile

Shields Zion ' -
The Flood Problem Areas Inventory

. g'guzéyz?“"s;gcﬁ 120 1gh 140 1gh o o identified 35 flood problem sites in the
Lake Michigan watershed. The primary
Drainage Districts: cause of the largest number of flood
Beach Park problems in the watershed can be
' ' attributed to poor local drainage.

Rland Hamard Miticvatian Dlan 2?2 1K Tovma 1 20AT MDD A TT



All or part of seven of the 35 problem
sites are located in mapped floodplains
with two sites are in mapped floodways.
Twenty-eight of the flood problem sites
are located in areas not mapped as
floodplain.

Table 3-5 summarizes the number of sites
affected by various types of flood
problems for each of the watershed’s nine

subwatersheds. Table 3-5 also provides a - |

picture of the number of site located in
mapped floodplain areas by
subwatershed.

Table 3-6 presents a summary of flood damage information (buildings,

Lake Michigan Watershed Flood Problem
Sites (35 total)*

Flood problem Primary Sites
type/hazard cause affected™*

overbank flooding .3 3
' local drainage problems . 20.. .26
depressional flooding 5 9
septic problems , - 2
sewer back-up. 5 12
erosion o 2 -3

*A flood problem site-may include multiple
buildings, roads or other infrastructure.

| ** More than one type of flooding may occur at a

problem site.

critical facilities and roads subject to flooding) for each subwatershed
collected in the Flood Problem Areas Inventory.

From the information worksheets gathered during the Flood Problem
Areas Inventory, “Flood Problem Hotspots” were identified within each
subwatershed. “Hotspots” were identified based on the number of
structures affected, and the frequency and severity of flood damage. The
hotspots are numbered by their subwatershed number, followed by a site
number that was assigned as they were identified.

Flood Problem Hot Spots.

Subwatershed No. 19 - Kellt‘)gg Creek — One flood problem site was
identified in the inventory The site is the Zion Industrial Park which is
subject to overbank flooding from the South Branch of Kellogg Creek.
Lack of upstream detention and poorly defined drainage ditches are a
secondary contributor to flooding at the site:

Subwatershed No. 20 - Dead River -

Twelve flood problem sites were identified in the inventory. Flooding due
to poor local drainage is the primary stormwater management problemin = . .

the watershed. Hot spots include:

-V Site 20-3 in Beach Park has approximately 12 homies that flood and

experience sewer backup due to inadequate pipes. Four roads are

_subject to closure.

Y Site 20-6 Lake County Gardens, located west of Lyon’s Forest
Preserve in Waukegan, is a subdivision of 450 homes built on peaty
soils. Sewer backup causes basement flooding approximately twice a

year following any substantial rainfall.

Flood Hazard Mitigation Plan
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V' Site 20-8 in the City of Zion is a ‘ Table 3-6. Lake Michigan Watershed
neighborhood off of 23rd Street where 30-50 Flood Damage Data
homes are subject to sewer backup when the ||
ground is saturated.

V. Site 20-9 is also a neighborhood off of 23rd
Street in Zion where 20-30 homes are
flooded from sewer backup mainly in the
spring when the ground is saturated.

Repetitive
Loss
Prqperﬁes

v Site 20-10 in south Zion off of 33rd Street is
aneighborhood where approximately 40
homes are affected by sewer backup when
the ground is saturated in the spring.

Closed or
Threatened by
Floading

Roads or Bridges

- Subwatershed No. 21 - Waukegan River --

~ Thirteen flood problem sites were identified in
- the inventory. Much of Waukegan’s
infrastructure is old and in some areas under-
sized for the amount of runoff it receives. Hot
spots include:

Critical Facllities
Subject to
Flooding or
Closure

- Site22-2 Is a ravine area located on the Great

' Lakes Naval Base where severe erosion
threatens several buildings and a gravel road.
Major damage has occurred three times in 16
years and the road washes over two times per
year.

gs Subjectto
Floodi,ng*

kS
8
£
@

V Site22-4isa large area of neighborhoods in
- North Chicago in the area of 18th and

Jackson Streets where approximately 20-30
homes are subject to flooding and sewer
backup due to their depressional location and
poor local drainage. Storm sewers and
sanitary sewers meet at this junction. Storm
sewers in this area are connected to the
Waukegan subwatershed.

Total Flood
Probtem Sites | Buildin
Identified

Drainage
- Area
(square
miles)

Subwatershed No. 22 - Pettibone Creek
Four flood problem sites were identified in the
inventory. Hot spots include:

Watershed Name
Dead River

Waukegan Creek |

Pettibone Creek
Bluff/Ravine

V' Site 22-4 located in the vicinity of Jackson
and 18th Streets in North Chicago floods

Sub-
Watershed
Number

Flood Hazard Mitigation Plan 3-19 Tuna 1 2001 ND A T



approx1mately two times per year as a result of its depressional
location combined with poor drainage. 20-30 homes and two schools
are affected in addition to the closure of Jackson Street. Sewer backup
b G o it 52U Chmes s vt Geoddid GalG SGiadthey BUVwld dnbor 1 wiid

intersection.

Subwatersll(led No. 23 - Bluff/Ravine - '
Five flood problem sites were identified in the inventory. Poor local
dramage is the primary cause. Hot spots include:

' Site 23-5 centered at Western Avenue and Illinois and College Roads
in Lake Forest includes a commercial area and ten residences that are
subject to flooding. approxmately once per year. Western and Illinois
are closed by flooding.

<

Site 23-1 at Western Avenue and Frost Place includes a repetitive loss
property. The area floods three to four times per year resulting in the
closure of Western Avenue.

L aae—a—ee——————————— ]
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North Branch of Chicago River Watershed

The North Branch of the Chicago River is a tributary of the Des Plaines
River that originates with three tributaries in Lake County. The North
Branch flows south to its confluence with the North Shore Channel, then
on to the Chicago Sanitary and Ship Canal where it is diverted westward
to the Des Plaines. ' ’

The Des Plaines, a tributary of the Illinois River, flows on to the
Mississippi. The Chicago River originally flowed into Lake Michigan.
Due to pollution and health problems that arose from the city’s sewage

discharge into the river, the flow of the river was diverted from Lake

Michigan, the city’s water source, into the Mississippi River basin in
1871.

The North Branch of the Chicago River in Lake and
Cook Counties covers an area of 102 square miles.
The Lake County potion of the watershed is 50.3
square miles, and is the smallest of the county’s four
major watersheds. '

_ NORTH BRANCH OF THE
' CHICAGO RIVER WATERSHED

5 Drainage Area Square Miles: 50.3
Percent Area of Lake County: 11%

- Subwatersheds:
- Skokie River

- Middle Fork
West Fork .

Three tributary streams make up the North Branch in -
Lake County: the Skokie River, Middle Fork North.
Branch (also known as West Skokie), and the West
Fork North Branch. The northem reaches of the

three tributaries are intermittent and interspersed

with wetlands. The Middle Fork and Skokie are
perennial streams south of Rockland Road. The West
Fork maintains perennial flow south of Old Mill Road.

Publicly Owned Land: 1,655 Acreé,
- Wetlands: 4,390 acres -

Flood Damage Profile ’ .~ North Branch of the

, : Chicago River Watershed
The Flood Problem Areas Inventory Municipalities: - o
identified 35 flood problem sites in the -}l Bannockburn  Highwood . North Chicago:
North Branch of the Chicago River : geerﬂe(l;i ) ll:ake_ Bluff.  Park City. .

' ; . » reenOaks. Lake Forest Riverwoods
watershed. The primary cause of t?’e Gurnee.. Lincolnshire  Waukegan
largest number of flood problems in the Highland Park Mettawa AR
watershed can be attributed to overbank |
flooding of areas adjacent to the Townships: _

* channels. : Deerfield Vernon Waukegan

Libertyville Warren West Deerfield

oo N shields.
Poor local drainage is also a significant s

cause of flooding affecting 54% of the || County Districts: b oot o
sites in the North Branch. Twenty-two || 7'» 9", 11", 13", 14" 15" 1gh 243 5pm
of the problem sites are located in ' '
mapped floodplains, with fourteen of East Skokie  Union #1 Midde Fork
West Skokie  Union #1 West Form

| ,Drainage Districts:

Flood Hazard Mitigation Plan
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those sites also in the floodway. Thirteen of the flood problem sites are
located in areas not mapped as floodplains. Ten of the eleven sites where
local drainage problems are the primary cause of flooding are not manned

o Lwoupiaitis Ol 100G WdSULaiue NALE Ividps.

; Table 3-7 summarizes the number of sites affected by various types of
c : flood problems for each of the watershed’s nine subwatersheds. Table 3-7
h also provides a picture of the number of site located in mapped floodplain
areas by subwatershed. T

Table 3-8 presents a summary of flood damage information (buildings, .
critical facilities and roads subject to flooding) for each subwatershed
collected in the Flood Problem Areas Inventory. -

- From the information worksheets gathered during the Flood Problem
Areas Inventory, “Flood Problem Hotspots” were identified within each
subwatershed. “Hotspots” were identified based on the number of -
structures affected, and the frequency and severity of flood damage. The
hotspots are numbered by their subwatershed number, followed by a site
number that was assigned as they were identified. : ' '

Flood Problem Hot Spots {0y
Subwatershed No. 24 - Skokie River - Some of the information for the
watershed description comes from “North Branch Chicago River Skokie
River Study Narrative”, Illinois Department of Transportation, Division of
Water Resotirces, 1994. A ' -

Nineteen flood problem sites were identified in the Flood Problem Areas
Inventory. Hotspots include: :

V  Site 24-01 roughly includes the area north of Washington St. between
- LeBaron and Noll Avenue in Waukegan. Flooding caused by poor
: : : local drainage impacts ten to.
twelve businesses five to six times
per year and closes off
 Washington Street about every
' five years.

North Branch Watershed Flood Problem Sites
(35 total)*

Flood problem Primary Sites
type/hazard cause affected**

overbank flooding 17 19

V Site 24-03 includes the area north

' local drainage problems 11~ - .19 and south of 22nd Street between

! depr.essmnal flooding 6. ... 9 Northern Avenue and Route 41 in
septic problems 2 : ; d
sewer back-up 1 4 | North Chicago. Flooding caused
erosion. : by poor drainage in a depressional

* location causes road closure and (
impacts Abbott warehouse and
Commonwealth Edison
substation.

*A flood problem site may include multiple buildings,
roads or other infrastructure.

~ ** More than one type of flooding may. occur at a
problem site. ’ '




Lye-p8lL

£0¢

SleoL

82

4

oE-¥1

€

9'g

SO JSOMA

24

y

0l

96-0S

gl

g6l

04 SIDPIN

g¢

9

PA

L

8lec-0g)

6L

&le

JONY OPIOAS

e

- Chicago River
Flood Damage Data

sopiedoly

$807
eAnpaday

"Bujpooid
Aq psuelBaly )
J0 pesol)
sobpug Jo speoy

: A@:wo_o
10 Bupoo)d
o}8fgng

| Seloe [BORUOD

Buipool4

| o1 efang sbusping
Jo sjeusy

PoUnuSP
se)jg Wejqold
POOId 1810,

(sojul
asenbs)
Baly
abeuprig

BUBN POySISEA

TBqUIAN

- paysisiess

-ang

Tuna 1 7001 MDA TV

Table 3-8. North Branch of the

go.
ites

. "8lIS WeIq04d @ J8 Jnooo ABL BUJPOCY 40 BAA} BUD UBY) 210N .,
"BINONAISELU] 1830 JO speos ‘sBuiphng efdpinw apmjouy Aeus-eys weiqold pooy v,

£

€08

SEI0]

kG PoRRY SEIS 1O TBGUIAN

40 esne) Aswilg

”e@_ae%_oo_
€

g8

04 18O

< kd PaTopY SIS 0 JBGUIFN

‘wejqald pooi J0 esnBD Ketlild

86l

€l

3404 BIPPIN

<o XG POy SoNS JO JOqUINN

"WBIqoId] POO|] JO esNey) Alelijid

FA

8

(813

B2

TOAR ODIONS

uigyd
~pootd

PISINO

Fempootd

uosoig

‘| ondeg

wejquid

) Buipool |8
ugssaudscy

.mEm_a.e&
ebeujug
© 8OO

“Bupoorg
¥
| ueqisag

River Watershed Flood Problem S

Welqoid: poojd4 % adA |

payKuep]
sl wejqoly
POO} [ej0L,

“{sajw

suenbs)
BOlY

ebsupaug

SWeN paysislem

~equny

pRYSIBIBM
-ang

Table 3-7. North Branch of the Chica

ucpeseT elg

Flood Hazard Miﬁgaﬁon Plan

3-23



V' Flooding caused by poor dfainage results in Route 41 closure two to
three times per year.

LAl =y SV W UGG Lol v1b10u DILCIAS UJWubulp fias uuee
apartment bulldmgs that flood due to poor drainage following any
significant rain.

‘\ Site 24-15 south of Route 137 at Great Lakes Naval Trammg Center in
North Chicago experiences overbank flooding from the’Skokie in
Forrestal Vlllage and the Naval Training Center Supply.

\  Site 24-16 is the Wlllow Glen Golf Course at the Great Lakes Training
Center. Overbank flooding affects a former superfund site with
momtonng wells durmg very heavy rains.

Subwatershed No. 25 - Middle Fork, North Branch Chicago River -

Thirteen flood problem sites were identified in the mventory, including
one hotspot:

V' Site 25-1, Del Mar Woods, is a subdivision of 80 homes that was built
ina depressmnal location. A series of dramage mmprovement projects
~ has reduced much of the flooding, yet ﬂood problems contmue related
“to street closures and yard flooding,

Subwatershed No. 26 West Fork North Branch Chicago River -
Three flood problem sites were 1dent1ﬁed in the inventory.

N There are 13 repetltlve loss properties located in Deerfield in the West
Fork subwatershed. Most of the properties are between Route 43 and I-
94, and North Avenue and Lake-Cook Road. Four of the repetitive loss
properties occur at one locatlon

v Site 26-1 south of Keller Park in Deerfield includes eight to ten homes
that are subject to overbank flooding and sewer backup One repetitive
loss property is located at this site. Road access is restncted at
Forestway Drive and Laurel Avenue '

3 The installation of the Deerﬁeld and Bannockburn Reservoirs has
greatly reduced flood damage in this West Fork Subwatershed.
However, heavy rainfall run-off events in May of 1996 and
February 1997 resulted in flooding in Riverwoods and Deerfield
upstream of Structure 29A (Deerfield Reservoir) at Lake-Cook
Road and Structure 27 (Duffy Lane Reservoir). These flood sites
were not identified in the Flood Problem Areas inventory that
conducted in 1995 for this report, therefore, they are not included
in the following summiary. Further study by the Corps in 1996-
1997 resulted in recommendations to modify both reservoirs to
reduce backwater flooding unpacts

™. _ 1T 3w s R e - -

i,
!



Chapter 4. Repetitive Losses |
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| Repetitive loss properties

One of the best ways to protect a property owner from the consequences
of flooding is to insure the floodprone property. The National Flood Insur-
ance Program (NFIP) makes flood insurance available for all properties in
Lake County (except within the Village of Highwood). By the end of
2000, nearly 4,000 properties in Lake County had flood insurance with
over $500,000,000 in total coverage. :

The NFIP is administered by the Federal Emergency Management Agency
(FEMA). FEMA classifies certain properties as “repetitive loss proper-
ties.” These are properties that have two or more NFIP claim payments of
over $1,000 during any ten-year period since 1978. Although repetitive
loss properties represent only 2% of all flood insurance policies nationally,
these properties account for over 30% of all the dollars paid in flood
claims. In Lake County, repetitive losses represent 2.7% of flood insur-
ance policies and account for about 25% of all claims that have been paid.

Because a rélatively small number of repetitively flooded properties can
have a disproportionate impact on the NFIP, there are several programs
that encourage communities to address their repetitive loss properties:

— FEMA’s Flood Mitigation Assistance Program provides funds for
acquiring or elevating repetitive loss properties.

— The State’s mitigation funding programs have placed repet‘iﬁve
losses as a priqﬂty concern for funding.

— FEMA’s Community Rating System provides flood insurance
premium reductions to participating communities. In order to join,
a community must map its repetitive loss areas, provide informa-
tion on flood protection to each property annually, and, if there are
more than 10 such properties, prepare a repetitive loss plan. This

document is Lake County’s repetitive loss plan and meets the CRS
criteria. : :

Flood Hazard Mitigation Plan . 4-1 June 22, 2001 DRAFT



Repetitive loss terminology

P Ranotitiun fnce: o mrancsty that had fin o mare MEID Alnion movemante ~F ~cme ©4 AAA Ao o

Il any ten-year period since 1978.
NFIP: National Flood Insurance Program
FEMA: Federal Emergency Management Agency

FIRM: Flood Insurance Rate Map — a map prepared by FEMA showing the 100-year or base
| floodplain. ,

' Pre-FIRM: a building built before the date of the community’s FIRM.

Post-FIRM: a building built after the FIRM date. Post-FIRM buildings were reqmred to be :
protected from the flood level shown on the FIRM.

A Zone: the 100—year floodplain shown on the FIRM
B Zone: the 500-year floodplain shown on the FIRM

X Zone: areas on the FIRM that are outside the 500-year floodplain.-X Zone propertles may
still be subject to flooding from local drainage or other unmapped sources.

Base flood: the 100-year flood (see page 2-9)
' Base flood depth: the depth of the base flood over the lowest floor of a bunldmg

Low opening: the lowest point of surface water entry into a building with-a basement. ThlS :
could be a window well or the doorway of a walk-out basement .

.
e —

Flood audit: a report on measures that wouild prot_ecta bulldlng from flood damage. -

Lake County’s repetitive Iosseé

There are 58 properties on FEMA'’s repetitive loss list for Lake County.
They are in 44 different locations. In the Summer of 2000, SMC staff
visited these 44 sites. During these visits, they identified neighboring
properties that were similarly situated and probably subject to the same
repetitive flooding. There are various reasons why they were not on the
FEMA list, most likely because they were not insured during all the floods
and therefore did not file flood insurance claims with the NFIP.

These neighboring properties were added to the County’s list and included
in “clusters.” SMC also reviewed reports of repetitive flooding from resi-
dents and local officials. These reports added 7 more locations. Alto-
gether, the SMC identified 108 repetitive loss properties in 52 locations.
Twenty-three of the locations have one property while 29 are in clusters of
2 to 11 properties. These locations are plotted on the map on the next

page.

Flood Hazard Mitigation Plan 4-2 TJune 22. 2001 DRAFRT
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Flood audits
[—————“————, In the Fall 0f 2000, SMC contracted with French &

£105uliales, Ltlu. W Conduct "1ooG audits oi eacn o1

the 108 properties. Bach property was visited and basic

Lake Covnty Stormwater Management Commission information about the building and the flood hazard it
Repetitive Lass Project | is exposed to was collected.

Flood Audit

~Of the 108 properties, three were dropped from con-
sideration. One property had been acquired and
cleared, one had been rebuilt above the base flood
elevation, and one was gated and inaccessible (the

- owner did not respond to an invitation to have an audit

conducted). Therefore, 105 audits were completed.

‘The 105 repetitive loss properties represent a cross
section of Lake County properties. Here are some
| summary statistics on them:

33 are in unincorporated areas
31 are in Deerfield

14 are in Fox Lake

12 are in Round Lake Beach
15 are in 9 other municipalities

64 zire in the mapped 10(_);-year ﬂoodp]ain ‘
12 are in the mapped 500-year floodplain
29 are outside mapped floodplains

35 are on crawlspaces

21 have slab on grade foundatlons
30 have basements

19 are trilevels

103 are single family homes and 2 are commercial structures.
All but 9 were deemed “well maintained.”

Property values range from $31,000 to $685,000.

The average market value is $210,000

-The buildings were constructed between 1930 and 1995. All but three
were built before 1980. Two of the three are not in the floodplain while
the third is one foot above the 100-year flood level. None of these three
are on the FEMA list. They were added because of complaints of chromc
flooding in the areas.
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Mitigation recommendations

A decision tree was followed to determine appropriate property protection
measures for each building. A benefit/cost analysis was conducted to see if
acquisition or the recommended property protection measure were -cost-
effective.

The flood audits are considered preliminary reports based on data col-
lected from public sources and a visit to the property site. The data collec-
tion effort did not include a close inspection of the building or its interior.
The surveyors did not go inside and, in most cases, did not speak to the.
occupant.

On April 17, 2001, SMC invited all 105 property owners to a public meet-
ing to review the audits and their findings. The audit reports were given to
those who attended. The remainder were mailed to the owners. To date,

- there have been no requests for changes or corrections to the reports.

Therefore, this chapter is based on the data collected on the 105 repetitive
loss properties during the audits. '

- Two general approaches were considered to mitigate repetitive loss prop- -

erties: individual property protection measures and area mitigation pro-

jects: These approaches are discussed in the next two sections.
- Property protection measures
- Chapter 5 reviews the full range of mitigation strategies and measures that

- can be taken on a county-wide or community basis. Individual ﬁroperty
- protection measures are described on pages 5-14 — 5-22 in Chapter 5.

They include:

Building relocation
Building elevation
Barriers

Dry floodproofing
Basement protection berm
Wet floodproofing
Insurance

YYVVVYYY

Recommended meastires

Each of the 105 flood audits contained a “first retrofitting recommenda-
tion” and a “second retrofitting recommendation” for the audited property.
A mitigation decision matrix was used to recommend which of the prop-
erty protection measures were most appropriate for each property. The
matrix is on the next page. :

Flood Hazard Mitigation Plan 4-5 June 22,2001 DRAFT



" This matrix was used to make the initial first and second recommendations

it

for each building. These recommendations were reviewed by French &
Assoc1ates staff and reﬁned based on their professmnal judgment. For

B T e e Avvv-xu;.u.uu;u;é bmi;\.&

CIsy Gty d 1eCULL-

mendatlons may say “barrier across driveway” or “elevate and fill in the

basement.”

The reports were developed as recommendations to the property owners.
Acquisition was not a listed alternative because owners wotld not buy
their own property. However, a recommendation for “relocation” can be
considered a recommendation for an agency to acquire the property.-

Property Protection Decisien‘ Matrix

Foundation

Base:

flood - |
depth

- First
Recommendation

Second ‘
Recommendation

Slab

First floor

Above BFE *

Above BFE *

First floor

- Barrier

Dry floodproof

First floor

Elevate/relocate

Elevate/relocate LN

Crawlspace

Low opéning

Above BFE *

Above BFE *

First floor

Wet floodproof

Barrier

- First floor

Elevate

Elevate

Basement

VLow opening

<0

Above BFE *

Above BFE *

Low opening

< 2 feet

-Barrier

Basement berm

First floor

<0 feet

Wet floodproof

.E_le\jate/relocate .

First floor

> 0 feet

Elevate/relocate

Wet floodproof

Trilevel

Low opening

Above BFE *

Above BFE *

Low opening

Barrier

Barrier

Low opening

Relocate

Wet floodproof

* BFE = base flood (100-year) elevation.
See also the terminology box on page 4-2.

Flood Hazard Mitigation Plan

4-6

June 22, 2001 DRAFT



N Erevate - 23

-The “first retrofitting recommendation” was always a measure that would

protect the building to the base flood elevation (BFE). In some cases, the
second recommendation did not protect to the BFE, but it was more af-
fordable. For example, the first recommendation for a building with a
basement may be relocation at a cost of $200,000 while the second may be
a basement protection berm that might only provide protection from the
10-year flood, but was much less expensive ($12,500).

Recommended measures
Using the property protection decision matrix and professional judgment,

French & Associates recommended retrofitting measures for the 105
properties. A summary of the recommendations is in the box below.

‘Mitigation Recommendations

" : - First Second
: Mitigation measure _| recommendation | recommendation
| Barrier - - - 26 17
| Barrier across driveway 0 9
| Barrier/combination of measures | 0 o 20
| Basément berm S _ 2 16
"} Dry floodproof - ' 0

| Elevateffill in basement 17
{l Elevatefrelocate , 17

| Relocate ‘ ‘ ey 5

'Wet floodproof .5

| Wet floodproof crawlspace 10

Costs

- Costs were estimated for each measure. The following figures were used:

Building relocation: the estimated market value of the préperty
Building elevation: $30,000

Barriers and basement protection berm: $12,500

Dry and wet floodproofing: $6,000

The market value of the property (building and land) was used as the
relocation cost estimate because it was concluded that these buildings may
be appropriate for acquisition. These were trilevels or buildings on slab
that would be very expensive to physically move to a flood-free site.

Flood Hazard Mitigation Plan 4-7 June 22, 2001 DRART



Bulldmgs with basements were generally recommended for elevation (and
fill in the basement) to protect them from the base flood.

LA VOB AUL Wkl Ll Uid kg LICasuLSs Wil Calluidlon Ubilig 10iLiuias
Engineering Principles and Practices for Retrofitting Flood Prone Resi-
dential Buildings (FEMA 259). Typical Lake County conditions were
used. The property owners were advised to obtain more accurate, site-
specific cost estimates before making a decision to proceed.

Acquisition

While acquisition is the preferred mitigation measure for a floodprone |
property, the table on the previous page shows that there are many feasible
alternatives when only the individual buildings are considered. The prop-
erty protectlon decision matrix does not reflect other reasons to consider
acquiring a property and clearing the lot, such as eliminating a health
problem due to flooded septic:systems, providing additional flood storage
or conveyance areas, and expanding adjacent parks....

Using the estimated market value, it would cost over $22 million to ac-
quire all 105 identified repetitive loss properties. While some properties
are appropriate for | acquisition, many are not. Those most approptiate -
should be acquired first. SMC used the audit data to submit an application -
 to the Illinois Department of Natural Resources in April 2001 for funding
to acquire 7 of the 105- propertles

1t should also be noted that i most cost-share funding programs and the

County’s policy is to only fund voluntary acquisition projects. There are
no plans to condemn propertzes or force their sale for flood protection.

Insurance

Each audit report had a section on flood insurance, which was recom-
mended in all cases. Each had a table, such as the one below, that presents
the expected annual premium for a policy. The rates are the same for
similar types of buildings in similar FIRM zones (i.e., the rates are the
same for all buildings with a basement or floor below grade in the 100-
year floodplain or A Zone).

Flood Insurance Premiums: Basement or Trilevel, A Zone

Costfor | Constants | Annual
coverage |and fee premium

$100,000 structural coverage $545
$40,000 contents coverage $230

Amount of coverage

$155 $930

| !

Iv $50,000 structural coverage $365
| $20,000 contents coverage $158

| v AN [ & PO | W o VDUV IR o T SN 4 o - AA AAAT wmwn D e
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Recommendations

Each audit report contained the following recommendations to the prop-
erty owners:

1. Review the Flood Audit.

2. Consider the recommended retrofitting approach and compare it
with the costs and problems associated with remaining unprotected
from flood damage. ’

3. Obtain or maintain flood insurance coverage in the amount of ex-
pected damage to the building’s structure and contents.

4. Get a more detailed cost estimate for implementing the retrofit that
is recommended in this report.

5. Talk to SMC staff regarding the flood hazard, retrofitting and pos-
sible sources of financial assistance for cost-sharing a retrofit pro-
ject. - : , : .

Repetitive loss areas

The second approach to mitigating the CountY’s repetitive loés-problem is
to develop projects for the repetitive loss areas or neighborhoods affected
by chronic flooding.

Summary data

As described on page 4-2, there are 52 repetitive loss areas in Lake
County, which are identified on the map on page 4-3. Basic information
on these areas is summarized in the table on the next page. This table and
the map on page 4-3 show that the areas are scattered across the County.

There are two concentrations of repetitive loss areas: in the Fox Lake area
in the northwest corner of the County and in West Deerfield Township in
the southeast. As seen in the Summary Table, these are in the Upper Fox
and West Fork of the North Branch of the Chicago River subwatersheds.

Twenty-six repetitive loss areas are in the Special Flood Hazard Area or
100-year floodplain shown on the Flood Insurance Rate Map (F IRM) for
the County. This is also known as the AE Zone. Three are in the mapped

- 500-year floodplain or B Zone. The source of flooding for all but one of

these areas was determined to be the nearby river or lake that was mapped
as floodplain. '

Flood Hazard Mitigation Plan - 4-9 © June 22, 2001 DRAFT



Repetitive Loss Areas — Summary Table
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RL-01 |Upper Fox Unincorporated. 1 AE._INippersink Lake. 4 4
RL-02 [Upper Fox Unincorporated. AE_|Petite Lake. 5 5
RL-03. {Upper. Fox Unincorporated " AE |Lake Marie. 4 4
RL-04. |Upper Fox Unincorporated AE [Channel Lake 3! 2
RL-05 |Upper. Fox Unincorporated AE |Channel/Marie. Lakes ) 1. 1.
RL-06 _[Upper Fox Unincorporated AE/X [Fox River/Chain O'Lakes. -3 3
RL-07 |Upper. Fox Unincorporated AE/X |Nippersink Lake 4 3
RL-08. |Upper Fox Unincorporated. X |Unknown 1. 1
RL-09_{Upper Fox Fox Lake. AE |Fox Lake 6. 1
RL-10 |Upper Fox Fox Lake - AE |Fox Lake. 5 ].-3.
RL-11 {Upper Fox Fox Lake. AE |Pistakee Lake 4 1.
RL-12 |Upper Fox Fox Lake X _|LD. el 1
RL-13. [Squaw Creek Round:Lake Beach. |AE/X|Trib. to. Round Lake Drain - 5. 5.
RL-14 [Saquaw Creek Round Lake Beach | - X |Local drainage. 1 1]
RL-15 |Sauaw Creek Round Lake Beach | AE {Lacal detention nond 1. 1
RL-16. |Squaw.Creek Round Lake Beach AE_{Trib. to. Round Lake Drain 51- 656
RL-17 |Lower Fox Fox Lake. . AE_|Pistakee Lake. Depression 51 4
RL-18_|Lower Fox Fox Lake AE_|Pistakee Lake ~ 21 1
‘RL-19_[Lower Fox Fox Lake . | AE. |Pistakee Lake B 1
RL-20_|Lower Fox Fox Lake - ' AE_|Pistakee Lake 06l M
RL-21 |Mutton Creek {lsland Lake X_|{LD - 1] 1
RL-22 |Flint Creek Barrington X LD I R s
RL-23. |Flint Creek Barrington. X |Depressional flooding st 1
RL-24 |Flint Creek Lake Zurich X _|Echo.Lake b I
RL-25. |North Mill Creek . {Lindenhurst - X |LD. - T
RL-26_|Mill Creek Lindenhurst X _|LD, sewer backup 6.1 -2
RL-27 |Upper Des Plaines  {Unincorporated AE [Des Plaines River 4 3
‘RL-28_|Upper Des Plaines |Unincorporated. AE |Des. Plaines River 1 1.
RL-29. {Upper Des Plaines.  {Gurnee. AE |Des. Plaines. River 3 1.
RL-30. {Indian Creek Unincorporated X _|Diamond Lake 4 1
RL-31 |Lower Des Plaines. |Unincorporated AE._ [Des Plaines. River. 3.1 3
RL-32 |Lower Des Plaines. |Unincorporated X _|Des Plaines River - 2 1
RL-33_|Lower Des Plaines_ |Riverwoods. - X _|Unknown 1 1.
RL-34. |Buffalo.Creek - Unincorporated X |Local detention pond 11 1
RL-35_|Bluff/Ravines Lake Forest X __|Depressional flooding - 1 1
RL-36. |Skokie River. Deerfield AE_[Skokie. River, 341 1
RL-37._|[Skokie River. Highland Park X__|Unknown 1 1
RL-38. |Skokie River Highland Park B/AE|LD. ) 1 1
RL-39. |Skokie River. Lake Forest X ILD. 1. 1
RL-40. |Skokie River Lake Forest B. |Skokie River. 1. 1.
RL-41. |Skokie River. Unincorporated X LD - 1 1
RL-42 |Middle Fork CR Green Oaks. X _[Trib.to. Middle Fork NBCR 1 1.
RL-43 |Middle Fork CR Deerfield X |LD. . 11 1
RL-44 |Middle Fork CR Deerfield X _{Unknown. 1. 1.
RL-45 |Middle Fork CR Highland Park X LD 1. 1
RL-46. |West Fork CR Deerfield AE/X|West Fork NBCR 10. 9
RL-47 {West Fork CR Deerfield. AE/X{West Fork NBCR 5 5
RL-48 |West Fork CR ‘|Deertfield X _|LD. 4 1.
RL-49. |West Fork CR Deerfield AE [West Fork NBCR 11 4
RL-50 |West Fork CR Deerfield B |West Fork NBCR 2 2
RL-51 |West Fork CR Deerfield | B [West Fork NBCR 6 6.
.RL-52 |West Fork CR Deerfield X LD 2 1
LD = local drainage NBCR = North Branch of the. Chicago River 153 106
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X Zone areas

Twenty-three of the 52 repetitive loss areas are completely in the X Zone,
ie.,on land outside the mapped 500-year floodplain. Field survey and
elevation checks found the following about the sources of flooding for
these X Zone areas: ‘ ’

12 are subject to flooding from local drainage
2 are subject to depressional flooding .
1 is flooded from overflow from an adjacent detention pond
4 are subject to flooding from a nearby river or like. Based on the
surveyed elevations, they should be located in a mapped AE Zone
4 are flooded from unknown sources ‘

‘Local drainage and depressional flooding problems are described on pages

2-11-2-13. They result from locating buildings in a drainageway or in a

“depressional ponding area. Inadequately maintained drainage ditches,

undersized storm sewers, and failing tile drains or storm sewers contribute
to these flood problems, too. '

Four properties are flooded from unknown sources. F ield investigations
did not determine why the sties would be subject to flooding. They appear
to be on higher ground or otherwise flood free. In three cases, the owners

~ did not return a questionnaire. In the fourth case, the owner had not ex-

perienced any flooding and did not know the source of flooding.

It is possible that there are errors in FEMA’s repetitive loss addresses. -
This has been known to occur in other communities, For example, some-
times the listed address is not the floodprone property, but the billing
address of the property owner. Additional field work and/or property
owner participation is needed. ' : :

Number of properties

The last two columns in the summary table on page 4-10 are “number of-
properties” and “number audited.” As explained on page 4-4, 108 repeti-
tive loss properties were visited and audits were completed for 105. The
one that could not be surveyed has been kept on the list. ' ’

In some areas, it may make more sense to approach flood damage mitiga-
tion on an area or neighborhood level rather than address the properties
individually. This is especially true of those clusters with more than one
property that are subject to local drainage problems. In these situations, a
flood control project may be more cost effective than doing a retrofitting

. project on each building. Similarly, it may make more sense to acquire all

affected properties and reuse the land as a park than to relocate some

buildings and leave others for retrofitting projects.

 Flood Hazard Mitigation Plan ~~ 4-11 June 22. 2001 DRAFT



An area project has the added benefit of public involvement. A County- '
funded drainage improvement project will be properly designed, con-
structed and maintained while a floodproofing proiect is subject to the

| OWIES § C4I€ (aNd al Ol & Lulure OWNer WL Idy 1ol appreciaie we 11ood
protection it provides). ‘

A second review of the repetitive loss areas was conducted. The result was
a count of all properties likely to be subject to the same flood hazard as the
ones that were audited. These numbers are in the “numberof properties”
column - '

Twenty-three of the 52 areas have only one property subject to historical -
repetitive flooding. Seventeen of these are outside the mapped floodplain.
Eleven are subj ect to local drainage and four are the four propertles sub-
ject to “unknown ﬂoodmg

Repetitive. loss 'area prioritization

The recommendations in the flood audits provide appropriate flood protec-
tion steps for the owners of the repetmve loss properties. However; before -
the County or another government agency funds a mitigation project to
reduce repetitive losses, the potential for an area-wide or nelghborhood
project should be investigated. Where there are numerous propertles in an
area, a “‘site spec1ﬁc mmgatlon plan would be helpful.

Severlty scormg :

To determme where to start th.lS addltlonal attention, the 52 areas were
prioritized according to the severity of the problem they faced. A “severity
scoring System” was developed using information collected from the
audits. Four factors were used. They are shown in the’ table on the next
page and described below

Years of flood: Only the FEMA records were used. Property owners -
reported more flooding on the questlonnalres that were returned at the -
beginning of the field surveys. However, many times those were reports of
flooding in yards or streets that did not damage buildings.

For this priority setting, only floods severe enough to result in insurance
claim payments of more than $1,000 were counted. Under the severity
scoring system, an area received one point for each year (more than 2) that
a flood resulted in an NFIP clalm payment.



Severity Scoring Factors

Properties
in.
‘Floodway
Acquisi-
B/C > 1.
Alternate
v | measure
B/IC > 1
Severity
Score.

Private

- water or
sewer
tion.

Ri-01 [79.83.93

<
Jo:d
n
N

RI -02

79.86.93

RI -03

79.82.86.93

| Ri-04

Rl -05

79.86.93

Rl -06

86.03

RL-07

R1 -08

80.86

RI-09

79.86.93

RI-10

79.82.83.86.93

RI -11

79.83

Rl -12

86.93

Ri-13

86.93

RI-14

36.93

RI-15

‘Rl -168

Rl-17

79838603

Ri-18

79.86

Ri1-19

79.86

Rl -20

179.86

o

L

. RI-21
RI-22 v
RI-23 [83.86.90
Ri-24
R1-25 [79.86
Ri-26 [93.97.08
RI-27 [82.8386
RI -28
RI-29 [79.86.89.93
RI -30
RI-31 |79.83.86.87.96
RI-32 [79.86

RI-33 [82.87

RI-34
RI-35 |82
RI-36 |94.96
“RI-37 82
R1-38 [81.8?
RI-39 [82.8a
Ri-40 a2
RI-41 |81.86
RI -49 '
RI-43 - |82.86
Rl-44 |82
RI-45 |g2.87
‘Rl-46 |82
RI-47 [82.85
RI 48 |82.87
RI-49 |82
RI-50 |82
RI-51 [82.87
RI-52 [81.82

'
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This approach 1s based on the premlse that every property has been
flooded twice, so the scoring differentiates between those that have only
been flooded twice and those that have had more than two floods. |

Properties in the floodway: The floodway is explained on page 2-10.
The FIRM zone designations and their relative proximity to a stream
channel are shown in the ﬁgure in the box

- The floodway has higher flood velocities
and it represents an area important for the
conveyance of floodwaters. Those areas --
with one or more properties in the floodway

“received one point. This factor also
differentiates between the deeper floodway
ﬂoodmg and the shallower, less hazardous,
flooding in the fringe and X Zones..

Health concerns: If an area does not have
public water or sewer service, it received -

~ one point. This information came from the

questionnaires returned by the property

owners at the beginnjng’of the survey work.

FIRM Zone designations ' . Mltlgatlon benefit/cost Many government

=l programs, including FEMA’s mitigation = .
funding programs, require that the benefits of a funded project exceed the
costs of the project. To determine if this will happen, a benefit/costs analy-.
sis is conducted. The flood damage reduction benefits expected over the
life of a project are expressed in dollars. This figure is divided by the cost
of the project. If the resulting ratio (B/C) is greater than one, the benefits

- have been shown to exceed the cost. .

The numbers in the columns headed “B/C > 1” are the numbers of proper-
ties where some mitigation measures appear to be cost-effective. If the -
average benefit/cost ratio of either acquisition or the first recommended-.
mitigation measure for the audited properties in the area was greater than
one, then one point is prov1ded in the scoring system. :

Using this number does not mean that the measures with the higher B/C
ratios would be implemented. B/C ratios greater than one mean that the

damage potential is high compared to the cost of the property or the cost
of the retrofitting measure.

For example, in 24 areas, the B/C for acqulsmon was less than 0.25. This
- shows that while flooding in these areas is repetitive and a nuisance, it is
* not very severe when compared to the cost of acqumng and clearmg the
property.

- X - B . R
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As with properties in the floodway, this factor favors repetitive loss prop-
erties in mapped floodplains. There were 1o benefjt/cost ratios in the X
Zones because there are no data on flood frequency or elevations for areas
outside mapped floodplains.

Findings

The severity scores can be used to break the 52 repetitive loss areas into
~ three categories: high, medium and low priorities:

- 6 areas are high priority with scores of 4 — 6
25 areas are medium priority with scores of 1 — 3
.21 areas are low priority with scores of zero

The low priority areas have been flooded twice, but have no properties in
the floodway, are on public water and sewer so they don’t have a major
health threat, and have no buildings that were audited and found to have a
cost effective mitigation measure. This does not mean that they have no
flood problem - they have been shown to have a repetitive flood problem.
What the score means is that compared to the other 30 areas, thereis
nothing to distinguish them for immediate attention.

conducted on X Zone properties. FEMA’s 'a;nalysis software requires data
on the 10- and 100-year flood elevations and these data are not available
-in X Zones. . - ' '

‘The shortcoming of this system is that benefit/cost analyses have not been

This prioritization of repetitive loss areas is not meant as an exact state-
ment of how severe flooding is. It is a. general ranking based on the factors
discussed above. The weights can be adjusted, depending on the objective,

as is shown in the next section on acquisition.
High priority sites
Six repetitive loss areas have severity scores of “4” or greater:

— RL-03 has been flooded four times since 1979, has properties on
private water or sewer, and has at least one building where the
benefit/cost ratio for acquisition is greater than 1.0. In fact it is
2.51. ‘

— RL-10 has been flooded five times, has properties on private water
or sewer, and has three buildings that were audited and found to
“have cost-effective retrofitting options. The audits found that two
buildings had B/C ratios for acquisition of less than 0.5, but they
were 1.87 for elevation. A third building had B/Cs of 0.72 and j
4.86, respectively. _

= ., . - .
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— RL-17 was flooded four times, has properties on private water or
sewer, and has two buildings with favorable benefit/cost ratios for
retrofitting bv elevation.

RIL-27 has seen three floods since 1978, has three properties in the
floodway, has properties on private water or sewer, has two build-
ings with a B/C > 1.0 for acquisition and elevation and one more
“with a B/C > 1.0 for elevation.
—  RL-29 was flooded four times. It is one building in the floodway
with very high benefit/cost ratios for acquisition and elevation.

— RL-31 has the highest score: five floods, one property inthe -
floodway, private water or sewer, and two buildings with B/C ra-
tios greater than 1.0 for acquisition. The B/C ratios for elevating
those two buildings are even higher.

Acquisition

From time to time cost-share funding becomes available to purchase and

- . clear floodprone properties. Recently, State and FEMA funds have been ..

offered ds a match for local funds for acquiring repetitively flooded prop-
erties. An obJectlve rariking system for the County’s repetltlve loss proper-
ties and areas is: therefore useful. -

Acquisition scoring

- The severity scoring system:can be used to rank properties and areas based
on their suitability for acquisition. The following factors were deemed
most important:

Severity score: This is an objective way to determine which areas have
the worst repetitive flood problem.

Benefit/cost ratio: Many funding programs require that the B/C be
- greater than 1.0. The software is not exact, so the approach displayed in -
the following table screens out properties with a B/C of less than 0.75. It is
possible that, with further information, a B/C between 0.75 and 1.0 could
increase. In fact, there were only two buildings that fall into this category
and-they both have B/C rations greater than 0.9.

‘This factor also screens out X Zone properties. That is not a problem
where State and Federal funding is involved, because current State and
Federal programs will not finance acquisition of a property outside the
mapped floodplain. However, if the problem is severe enough, the County
may consider acquisition with County funds. o
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Cost: A fixed amount of 'fut_lding dollars can acquire
more lower cost properties th_an expensive properties. - Market Value
Using this factor also favors lower income families.

< $100,000
Scores were given for the market values of the properties. $1'(_)O'OOO - $_‘1 50,000
Market values are based on tax assessments times a multi- $150,000 - $200,000

plier of 3.2. The lower the market value, the higher the JI_$200,000 - $300,000
score. : > $300,000

Findings: The results of this acquisition scoring system are seen in the
table on the next page. Only those 21 buildings with a B/C ratio greater
“than 0.75 for acquisition are listed.

The far right column is the acquisition score. It is based on the formula
(severity score + cost score) x B/C ratio = acquisition score.

One property stands out as top priority for acquisition. It is in repetitive

loss area 28 and has an acquisition score 61.84. It would cost $90,749 to
acquire, based on its estimated market value. This cost does not include
the additional expenses for appraisal, legal fees, clearance, etc.

Five properties fall into a grouping with scores between 18 and 25.52. _
- They ‘are in repetitive loss areas 14, 26, 30 and 50. Acquiring them would
cost approximately $750,000 (plus the other property transfer expenses).

Again, these scores do not mean that other properties should not be ac-

quired. Based on the input factors, they identify which ones should g0
first. : '

Recommendations.

The following actions should be pursued to best use available resources to
reduce repetitive flood losses: : '

1. SMC should begin more detailed investigations of the 52 repetitive
loss areas, in priority order based on the severity scoring system. An. .~ -
initial on-site investigation should be conducted to determine if a site-
 specific plan should be conducted on a neighborhood basis with resi-
~ dent involvement. -

2. SMC should seize every funding opportunity to acquire or otherwise
protect the high priority repetitive loss propertiés. However, acquisi-
tion should not be done in a vacuum. The condition of the neighboring
properties and the whole repetitive loss area should be considered, too.
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While it would be beneficial to conduct an area or site-specific plan
before an acquisition decision is made, opportunities to acquire high
priority properties should not be missed. ’

3. SMC should conduct a public information outreach program which
would include an annual mailing to all properties in the repetitive loss
areas. The mailing should be designed to fulfill the requirements of the
Community Rating System and advise the property owners where they
cari get more help to protect themselves from flood dariage.

4. SMC should train in-house staff in retrofitting, insurance and other
propetty protection subjects so they can provide one-on-one technical
advice and assistance to interested repetitive loss property owners.

Acquisition Pridrify Scores

Severity Acq Market Cost
~Score'| ‘BIC | Value | Score

3. | 161:| se2323 | 4
| 2157 $1767150 -
2:51- | - $173,568
111, | $69,034
366 | $113,475 |
444 | $122278
242 | $81,654
133 | $98,858
296 | $107,466
7.73 $90,749
220 | $127,398
159 | $326,480
6.76 | $393,581
244 | $368,762
462 | $408810
090 | $198,077
1.83 | $202,726
444 | $257,155
12.76 | $273,645
092 | $286,595
123 | $297,533

el ol ek LS ol o e R RS G N RO RO RO P ECH B F O IF N

MW

Fland Hagard Miticatiam Do ‘A 10 - An mam ——— e —

N



e

Chapter 5. Mitigation_ Strategies

PIOVENUOR o 5-2
Property Protection............ .. e 5-13
- Natural Resource Protection...........ooooeee 5-22
Emergency Servi,ces.'......;.......-......._ ........... e, 5-27
Flood Control..........crroe e 5-35
Public Information......o 5-43

Six basic strategies may be applied to mitigate flood

hazards. Each strategy includes mitigation measures that Mitigafion Strategies

are appropriate for different conditions, For instance, Prevention ‘

planning and regulation measures as g prevention strategy Property Protection o
are more appropriate for developing areas, while building - Natural Resource Protection

relocation or elevation measures as a property protection || ¥ Emergency Services

o .. 4 Flood Control
strategy are remedies for existing flood problems, .
trategy . glloodp Public Information

Generally, using a combination of mitigation measures in
a comprehensive flood mitigation program is the most cost-effective and
environmentally friendly long-term solution to flood hazard reduction. But
in many communities, different agencies or persons may be responsible

for each strategy, making organization difficult.

A Flood Hazard Mitigation Plan can serve to coordinate the flood mitiga-
tion activities of all affected agencies into a unified comprehensive pro-

gram that incorporates the best mix of mitigation measures from all six
strategies. o
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Prevention
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"Prevention Measures to keep flooding problems from getting worse. They
Planning ’ insure that future development does not increase flood
Zoning damage, and include actions that maintain the drainage
Open space preservation - system’s capacity to carry away floodwaters. The cost of
Floodplain regulations implementing most flood prevention measures is rela-

Run-off reduction
Drainage system

tively low in comparison to most remedial measures to
maintenance reduce flood damage.

Real estate disclosure

Planning

“Planning” can cover a variety of community plans including, but not

* limited to, comprehensive plans, land use plans, transportation plans,

capital improvement plans, and economic development plans. While plans
generally have limited authority, they reflect what the community would - -
like to see happen in the future. Plans also guide other local measures such

as capital improvements and the development of ordinances.

. Comprehensive and: land_lise plans_" generally identify _hdw a community

should be developed and are the most likely tools for flood prevention. -
Use of the land can be tailored to match flooding hazards, typically by

. reserving ﬂodd prone areas for parks, recreational trails, open space, golf
* courses, or similar compatible uses.

-One of the abjectives of planning is to . o . ;
keep intensive jdevelopmenFt) out o? flood- Specialized plans such as the Comprehensive

plams and sensitive areas. Stormwater Management and Natural Resources
Plans address specific county-wide planning
needs. Following the floods of 1986 and 1987,
Ilhnms enabling legislation was passed to allow counties in northeastern
Illinois to develop stormwater management plans.

Development in Lake County is directed by a |

variety of comprehensive and land use plans as

-.well as through guidance from specialized plans.
Generally, municipal governments produce =
comprehensive and/or land use plans that cover -
development within municipal boundaries, while
the Lake County Department of Planning, Zon-=.
ing and Environmental Quality (PZEQ) covers:..
planning for the unincorporated areas of the
county. PZEQ has also developed a long range

" plan, the Lake County Framework Plan, that
covers the entire county through the year 2010.




The Lake County Comprehensive Stormwater Management Plan
(Stormwater Plan) was a opted in 1990 in response to worsening flooding,
drainage and water quality problems. The Stormwater Plan provides guid-
ance to the county and all municipalities and is the framework for creating
and maintaining a countywide coordinated stormwater management sys-
tem that will help prevent flood disasters and protect water quality.

The Natural Resource Plan, adopted in 1980, provides environmental
planning guidance for lakes and ponds, floodplains, wetlands and drain-
ageways. Implementation of the plan is through adopted zoning and sub-
division regulations.

Considered Improvements

> Using “best available information” map the county’s drainage system
- including streams, rivers, lakes, wetlands, floodplains and other de-
pressional storage areas on watershed base. The map should be dis-
tributedﬂar_ld readily available to all units of government and private
organizations for planning and development review purposes.

> The natural drainage system map should be combined with locations
of steep slopes, mature forests, prime farmland, aquifer recharge areas
and ecologically sensitive wildlife habitat areas on one watershed-
based county-wide conservation and development map. The map
should be distributed and readily available to all units of government
and private organizations for planning and development review pur-
poses. :

> All Lake Couhty municipalities and county departments should adopt
the county-wide conservation and development map for planning and
'development review purposes. '

> The county-wide conservation and development map should be
incorporated into land acquisition planning by the Forest Preserve
- District, park districts and other land acquisition organizations.

Zoning

A zoning ordinance regulates development by dividing the community
into zones or districts and setting development criteria for each district.
Zoning can be used to control development so that existing flood problems
are not worsened and new flood problems are not created.

Flood Hazard Mitigation Plan s.1 - Tt T s



NATURAL RESOURCE PROTECTION
STANDARDS — LAKE COUNTY
ZONING ORDINANCE

Natural Resource
Protection Areas

Floodplain
Wetland

Lake

Pond
Drainageways
Drainageway soils

Two zoning approaches are generally used to prevent inappropriate flood-
prone development: separate districts and overlay zoning. Separate dis-
trinta darimnnts flandnlain s o cnecial rw\p;t_‘)_rr dictrict thot anlv allawe
development that is not susceptible to flood damage such as public use,
conservation and agriculture. Overlay zoning adds special requirements

for flood protection to the underlying zoning in areas subject to flooding.

Flood fringe:  buildings must
be elevated or
ﬂoodproofed

Underlying zones

Under the overlay zoning approach, special flood and natural area protection
requirements are added to the underlying zoning district’s rules. :

The Lake County zoning ordinance, applicable to the
unincorporated areas of Lake County, uses the overlay
zoning approach. The Lake County ordinance classi-
fies floodplains, wetlands, lakes, ponds, drainageways
Open and drainageway soils with other natural resources as
Space Ratio « : . vy e s - A
10 ‘natural resource protection areas.” This classification
10 requires that a pre-determined ratio of open space be
1.0 {l met for developments impacting the designated natural

10 resources.
0.5

0.5

_ allowed in floodplains. Allowable uses, depending
upon the underlying zoning district, may include parks, golf courses,
boating facilities, parking lots, roads, nurseries and others.

Several Lake County municipalities have incorporated floodplain devel-
opment restrictions into their zoning ordinances. A review of municipal
zoning ordinances for development of the 1990 Comprehensive Stormwa-
ter Management Plan found that 19 of 29 zoning ordinances reviewed
included floodplain districts/requirements. (Forty ordinances were col-

In addition, site developmént regulétions limit the uses



U

‘maintained as a park, golf course, or in

lected for the county’s 51 municipalities, but only the 29 that were dated
1970 or later were reviewed.) ‘

Since the adoption of the county’s Watershed Development Ordinance
(WDO) in 1992, municipalities and the County of Lake have incorporated
the floodplain development restrictions of the WDO into their zoning and
development ordinances. -

Considered Improvements

> The county’s Unified Development Ordinance (UDO) and municipal
zoning ordinances should adequately address floodplain/drainage sys-
tem protection by adopting a separate zoning classification for known
“floodplains, wetlands and drainageways” rather than an overlay as is
currently used. '

> The UDO should incorporate a comprehensive déﬁnition of floodplain
that includes first order streams and depressional areas as defined by
the Watershed Development Ordinance (WDO). ' ’

Open space presérvation

Keeping the floodplain open and free from
development is the best approach to prevent-
ing flood damage. Preserving open space is
beneficial to the public in several ways.
Preserving floodplains and natural sites of
Water storage, such as wetlands and low-
lying areas maintain the existing stormwater
storage capacities of an area. These sites can
also serve as recreational areas, greenway
corridors and provide habitat for local flora
and fauna. In addition to being preserved in
its natural landscape, open space may also be

The Marriott Golf Course is an exal

agricultural use. € an. €
| Space.in.the Des Plaines. River fi

Open space preservation should not be lim-
ited to only floodplain, as some upland areas within a watershed may be
key to limiting runoff that will worsen flooding problems in adjacent or

downstream lowlands. A significant increase in runoff from surrounding
uplands will raise the base flood elevation and enlarge the floodplain

boundary. Therefore, the amount of land maintained as open space will

directly affect the level of flood hazard.

Flood Hazard Mitigation Plan £.% A
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Liberty Prairie Reserve

! The Liberty Prairie Reserve is Iocatéd in ||

UIC aica Dulucicl Uy iwuied, icu ciid ivi g

from north to south, and Route 21 and
Prairie Crossing on Route 45 from east to
west. The Reserve is a unique example of
- open space preservation that is a combina-
tion. of public and private ownership. Ap-
proximately 1,500 acres of the 2,500 acre
reserve is currently protected as open
'space. The natural landscape of the Re-
serve, combined with agricultural and
residential land uses, has been protected
through both outright acquisition and
‘ conservation easements. .

The Des Plaines River Trall isan excellent example of. floodplain
open space that serves.the entlre commumty

Other methods to pre'serve open space can be con-

- sidered in addition to outright purchase of land.

Caveral mare affardahle evamnles of anen snace
preservation practices include the purchase or
dedication of an easement that limits use of the
parcel in exchange for a tax abatement or as a
condition of development approval, and the

purchase of development rights for a property.

In Lake County, the Forest Preserve District, local
park districts and townships have prevented mil-
lions of dollars of flood damage through the fore-

- sighted acquisition of floodplain. The Lake County

Forest Preserve District alone owns 6,784 acres of
land adjacent to the Des Plaines River, 1,052 acres
along the Skokie, Middle and
- West Forks of the North
Branch of Chicago River, and
302 acres adjacent to the Fox
River.

Parks and golf courses follow
|| -the course of the Skokie River
prov1dmg areas of ﬂoodplam
.storage. anate not—for—proﬁt
orgamzatlons are also active in
preserving open space in Lake
County. These groups include
Lake Forest Openlands, Lake
Bluff Openlands, Liberty -
Prairie Conservancy and the .
Lake County Land Conser-
vancy.

Considered Improvements

> An open space network should be designated and mapped based on the
information collected in data layers for the area-wide conservation and
development map. Soils, historic, archeological or cultural sites and
recreation potential should also be added as considerations for
designation of land in the open space network. -

» The open space network map should be incorporated into Forest Pre-
serve District and park district land acquisition plans/programs.




> The open space network map should be adopted by all municipalities
and other units of county government and should be widely distributed
to both government and private open space organizations.

> Develop system to coordinate activities of LCFPD, CDBG program,
park districts, & public works to identify properties for acquisition and
structure removal or relocation. (Develop map overlay of CDBG quali-
fied areas over floodplains, Flood Problem Areas and existing park
district/FPD properties with open space network.)

> Aggregate all existing 1 or 2-foot topography and 6ross-section infor-
mation available for Lake County from county, municipal and state
and federal government agencies.

| Floodplain regulations

In addition to zoning ordinances, regulations that restrict construction in .
floodplains are usually found in one or more of the following documents:
subdivision ordinances, building code, and/or a separate “stand alone”
floodplain ordinance. If the zoning for a site allows a structure to be built, S
then the applicable subdivision and building regulations will impose con- S S
struction standards to protect buildings from flood damage and prevent the -

development from aggravating the flood problem. - :

ey

e

Subdivision ordinances specifically govern how land will be subdivided
into lots, and regulate standards for infrastructure provided by the devel-
oper including roads, sidewalks, utilities, stormwater detention, storm
sewers and drainage ways. Building codes .
should establish flood protection standards for all |
structures.

The National Flood Insurance Program sets the
minimum floodplain regulation requirements for
local flood plain ordinances, subdivision regula-
tions and building codes. Communities are
strongly encouraged to adopt local ordinances
that are more stringent than state or federal crite-
ria and based on local watershed conditions jn
order to adequately protect their residents from
flood damage. Adoption of more stringent local
criteria is an important factor of safety for areas
highly prone to flooding, and for areas with
inaccurate floodplain maps.

Floodplain regulations require major improve-
ments to existing buildings to be elevated

For example: some areas in Lake County have ﬂoodplain maps that are
~ based on hydrology and hydraulic studies that were done 20 or more years
ago. These floodplain maps do not consider recent urbanization in the

Flood Hazard Mitisatian Plan c - ‘ o



watershed and therefore do not reflect the present flood hazard. More
stringent local regulation may also address some floodplain uses, that
wwhila allnwed wnder ctate and federal programs. resnlt in significant local
damage such as garages, roads, parking lots etc..

- In response to the county’s flood hazard, a Watershed De-
velopment Ordinance (WDO) was adopted in 1992. The
& WATERSHED DEVELOPMENT ORDIN, ance 1 WDO provides consistent, uniform, minimuxgﬁ_stonnwater
management standards and floodplain regulation of new
development across county jurisdictions. Standards in the
WDO reflect state and federal requirements for floodplain
regulation and address specific Lake County flooding prob-
lems that occur in depressional storage areas and in un-
mapped floodplains/floodways.

~ To address flooding in unmapped floodplains, the WDO
definition of a regulatory floodplain includes smaller tribu- =
taries subject to more than one square mile of drainage, and
depressional areas, not associated with streams, that have a
storage volume of .75 acre feet or more when mundated by
the base ﬂood ‘

Stormwater Management Commission

’;@ Lake County

1§ Bffective Auguat 10,1999 Revised ' .
: October 10, 2000§

Y/

. Py

Even w1th the more comprehenswe deﬁmtlon of “flood-
plam prov1ded in'the WDO, many floodprone areas of the county are not
identified due to a lack of accurate topography. Although 1 or 2 foot
topography has been collected for some limited areas of the county as
subwatershed studles are done, most of the county has to rely on the _
United States Geologlcal Survey 10 foot topography, which is not detailed

enough to accurately reflect surface flow in the relatively flat landscape of
Lake County.

Many Lake County municipal ordinances exceed the WDO standards in .
one aspect or another. The WDO insures minimum requirements are met,
but does not prohibit individual communities from implementing stncter
standards to protect- thelr property owners from flooding.

Considered Improvements

> Acquire 1 or2 foot topography and cross sections for areas of the
county not currently covered with up-to-date hydrologlc and hydraulic
.data from previous subwatershed studies.

» Complete hydrology and hydraulic (H&H) modeling for all Lake

County watersheds in order to adequately identify floodplain bounda-
ries. '




> Complete an accurate floodplain map for all Lake County watersheds
and submit to FEMA for adoption.

> Establish a regular schedule and funding mechanism for keeping H&H
models and floodplain mapping up-to-date.

> Coordinate/incorporate SMC review of development proposals early in
the process.. ~

> County and communities establish floodplain/floodway/known flood

problem areas tag for address files to reference for development re-
view and permit issuance.

Runoff reduction

Development outside a floodplain can contribute significantly to flooding -
problems. Runoff is increased when urban development covers the land
surface with impervious cover such as roads; parking lots and buildings.
Rainfall no longer able to infiltrate the soi] runs off the land. The cumula-
tive result is a greater volume of surface runoff being transported to flood- -
plains. For this reason, unconstrained watershed develdpment overloadsa
community’s drainage system and aggravates downstream flooding.

Effective stormwater management
Dpolicies require developers to build
detention or retention basins to mini-
mize increases in runoff rates and
volumes in comparison to pre-
development conditions. Since deten-
tion only controls runoff rates and not
volumes, there is a need for other meas-
ures to enhance the infiltration of
stormwater. Run-off reduction meas-
ures such as replacing curb/ gutter,
storm sewers and pavement with vege-

tated swales, filter strips, infiltration Most subdivisions bt in the last 25 years have a
trenches, and permeable paving blocks detention or retention pond to, manage the increased
are measures that should be added to  runoff from.the development. .

standard detention practices to improve

stormwater infiltration.

Development designs that preserve the natural drainage system (including
depressional storage areas) and native vegetation, and minimize pavement
and other impermeable surfaces, will reduce increases in runoff from
developed sites.

- Flood Hazard Mitigation Plan ' <.a ' - @ mmme



The Lake County Watershed Development Ordinance (WDO) includes
detention requirements that control the rate of stormwater release from
Aovalanmante Tha allawshle releage rate is the determinant of the vahime
of stormwater that needs to be detained. The WDO specifies a uniform
release rate for the entire County regardiess of watershed. It is anticipated
that as comprehensive watershed studies are completed, recommendations
for future refinements will include watershed specific rélease rates.

Although the WDO addresses the rate of stormwater release, it does not
effectively regulate the increased volume of runoff. Controlling the in-
creased rate of runoff through detention may reduce flooding impacts in
small watersheds, but detention has little effect on flooding along large
rivers such as the Fox or Des Plaines. The increased volume of runoff
ultimately collects in these large river basins resulting in higher flood -
elevations.

Considered Improvements

> Strengthen application of the runoff Volume reduction hleraIchy in the
WDO.

» The UDO and municipal zoning and subdivision ordinances should

B mcorporate strong incentives for conservation developments that
minimize impervious surface and enhance the absorption potential
and/or storage capacity of a developed site. A range of density options
should be adopted with full density allowed only for conservation de-
sign. devclopments ‘Incentives, such as a range of density options,
should be tied d1rectly to comphance with the runoff reduction hierar-

: 'chy of the WDO.:

> Pre-development runoff rates should be determined for each subwater-.

shed and mcmporated into the WDO requirements for regulation of
runoff ratcs and volume post-development

Drainage System maintenance.

The drainage system may include detention ponds, stream channels,
swales, ditches and culverts. Drainage system maintenance is-an ongoing

- program to clean out blockages caused by an accumulation of sediment or
overgrowth of weedy, non-native vegetation or debris, and remediation of
streambank erosion sites.

“Debris” refers to a wide range of blockage materials that may include tree

limbs and branches that accumulate naturally, or large items of trash or
lawn waste accidentally or intentionally dumped into channels, drainage
swales or detention basins. In addition to sediment, debris and weedy

- vegetation removal, drainage maintenance can also involve using best



Management practices (BMPs) to stabilize eroding shorelines or stream-
banks. Maintenance of detention ponds may also require revegetation or
repairs of the restrictor pipe, berm or overflow structure.

Maintenance activities normally do not alter the e — . —
shape of the channel or pond, but they do affect | e
how well the drainage system can do its job.

In Lake County, parks, public works or highway
departments, the Forest Preserve District or the
drainage districts where rights-of-way are estab- ,
~ lished or easements have been granted generally -
. perform channel maintenance activities. Channel
maintenance and restoration have also been a part
of several river/stream projects such as the o
pool/riffle installation of the Waukegan River
restoration project, and streambank stabilization
using bioengineering along sections of Flint

Creek in Barrington and Lake Zurich and the
West Fork of the North Branch of the Chicago
River in Deerfield.

In the case of detention ponds, generally a prop- AT . o
erty owners association is responsible for mainte- f| A d alnage maintenance program removes. (|
nance at residential developments. Detention - accumulated  debris. to prevent flooding [f
ponds on public properties are maintained by the | from smaller, fhore fre_guent storms.
appropriate government jurisdiction. ‘

Lake County Planning and Deveiopment Department (P&D) is establish-
ing the procedure for expenditure of these funds, ‘ T

In addition to this fund,'Watersh_edv'Management Board (WMB) and
Community Development Block Grant (CDBG) funding have been used

There is currently no coordinated program or maintenance standards
established at the county-level to consistently perform on-going drainage
maintenance. Maintenance is typically done on an as-needed basis in
response to problems or complaints about blockages or erosion. In many
- cases property owners must consent to the maintenance program. This
may require legal negotiations to obtain maintenance easements.




In Illinois, the responsibility for drainageway maintenance on private
property, when no easements have been granted, is with the individual
mrivratn meneartr avimer Thic aenerally results in verv little maintenance

being accomplished.

The Lake County Stormwater Management Com-
mission (SMC) has developed “A Citizen’s Guide
_for Riparian Area Management”, which educates

" landowners about debris removal and fiparian land-

N scaping. SMC anticipates adopting stream mainte-

|| nance standards in the future to provide guidance and
- consistency for maintenance in Lake County.

" Considered Improvements

- » Develop, adopt and unplement protocol for
drainage system maintenance standards county-
wide (waterways, swales, detention basins, lev-

.- €€es, Teservoirs).
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Real estate d|sclosure

Many times after a flood, flood v1ct1ms say they would
have taken steps to protect themselves if only they had
known they had a floodprone property. Three regula-
‘tions, one federal and two state, require that a ‘potential
buyer of a parcel be told of any flood hazard

Federal l'aw: Federally regulated lending institutions
must advise applicants for a mortgage or other loan
that is to be secured by an insurable building that the
property is in a floodplain as shown on the Flood

- Insurance Rate Map (FIRM). Flood insurance is re-
quired for buildings located within the 100 year flood-
plain if the mortgage or loan is federally insured. This
program does not apply to floodprone areas that are
not mapped on the FIRMs. Floodprone aréas that are
I frequently not mapped include the floodplains of
smaller channels and many depressional areas. Depres-
sional area ﬂoodmg isa 31g111ﬁcant The use of older flood studies in rap-
idly developing areas also results in outdated ﬂoodplam maps that do not
reflect the actual flood risk. ' '




[llinois Compiled Statutes- Chapter 55, Section 5/3-5029 requires that all
subdivision plats must show whether any part of the subdivision is located
in a Special Flood Hazard Area. '

Hlinois Residential Real Property Disclosure Act: This law, which went
into effect on October 1, 1994, requires a seller to tel] a potential buyer if
the seller is aware of any flooding or basement leakage problem, if the
property is located in a floodplain, or if the seller has flood insurance. The
law is not wholly reliable because the seller must be aware of a problem
and willing to state it on the disclosure form. Due to the sporadic occur-
rence of flood events, a property owner may legitimately not be aware of
potential flooding problems with a property being sold or purchased.

Considered Improvements

> Educate and provide Flood Hazard Areas and wetland maps to realtors
to improve real estate disclosure.

> Tie flood hazard areas into township tax files for disclosure purposes.

Property Protection

Property protection measures are used to modify

or remove buildings subject to flood damage | Property Protection Measures
rather than to keep floodwaters away. Because of || v Building relocation

the widespread extent of flood damage caused by Building acquisition

shallow, low velocity flooding in Lake County, Building elevation

traditional flood control structures such aslevees || v Barriers

and reservoirs are generally not economically Floodproofing

justifiable in most areas. Individual property Sewer backup protection
protection measures are usually the most preferred Septic system modification

and cost-effective flood mitigation measures in Insurance

these circumstances. Many property protection
measures do not affect a building’s appearance or uses, making them
particularly appropriate for historical sites and landmarks, ‘

Although most property protection measures are paid for and implemented
by individual property owners, there is increasing government interest and
cost-share funding available for building relocation and acquisition, which
are seen as permanent solutions to flood damage. While property protec-
tion is viewed as the property owner’s responsibility, local governments
can actively support and promote private efforts by providing technical
assistance and incentives,

FIOOd Hazard Mitioatinn D]at\‘ c 1a ’ : —



Bdilding relocation

Mowrine o bnildine tn hicher oround i< the strest and safest wav to nrotect

it from flooding. While almost any building can be moved, the cost goes

up for heavier structures, such as those made of brick, and for large or

irregularly shaped buildings. Building relocation is generally cost-

effective where flooding is relatively severe and/or frequent. Buildings-

that have suffered structural damage or contamination from frequent or
“long duration flooding should not be considered for relocation.

While relocation is typically the responsibility of the
building owner, government-sponsored loans or grants
may be available for cost-share. Communities and -
county—w1de agencies could play a greater role in build-
| ing relocation by improving public and local official
awareness of this option, identifying and prioritizing
buildings or properties well-suited for relocation, and by
locating potential cost-share funds to assist individual
property owners. '

Consi’dered Improvements -

» Identify and pnontlze buildings located in floodplains or flood hazard
areas that would physmally and economically quahfy for relocation.

‘ > Identify. potentlal relocatlon sites at the community level based on
. cost effectlve mltlgatlon ‘

» Identify potentlal cost-share ﬁmdmg for structural relocatlon and for
restoration and maintenance of vacant. property.

> Promote building relocation as a mitigation option in public informa-
tion activities geared to floodplain property owners.

Acquisition

Like relocatlon, acquisition ensures that bulldmgs in a floodprone area
will cease to be subject to damage. The major difference is that acquisition
is undertaken by a government agency, so the cost is not borne by the
property owner, and the land is converted to an appropriate public use
such as a park. Acquiring and clearing buildings from the floodplain is not
only the best long-term flood protection measure, it also is a way to con-
vert a problem area into a community asset that can provide environmental
and recreational benefits.

e
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The Village of Gurnee has purchased properties
when they come up for sale in the floodway. In
1997, the Stormwater Management Commission
began coordinating the county’s first acquisition
projects in Sturm Subdivision and William’s Park,
two of the most repetitively flood damaged locations
in the county. The acquisition is being cost-shared
with Federal Emergency Management Agency
(FEMA) post-disaster mitigation funds through the
llinois Emergency Management Agency (IEMA). e LR
The buyout involves eligible willing sellers only and | This home was acquired by the SMC and |
is funded with 75% federal dollars and 25% local. the site was cleared for open space. '

Considered Improvements
Establish a county buyout program that:

> Develops guidelines for determining when acquisition is cost-effective
for mitigation

> Prioritizes repetitively flooded buildings/areas for acquisition

Targets property owners in priority areas with information on the
acquisition program ' ‘ :

> Provides a pool of county and community local cost-share funds
(based on planning Jurisdiction) to match federal and state dollars

> Coordinate buyout program with loca] and countywide land acquisi-'
tion programs :

Flood Hazard Mitigation Plan < 1e B




Building elevation
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that cannot be removed from the floodplain. The structure is elevated ona
foundation or piers so that the lowest floor is above the base flood eleva-
~ tion. When flooding occurs, water levels stay below the main floor, caus-
~ing no damage | to the structure or its contents. Raising a building above the
_'flood level is cheaper than moving it, and can be less disruptive to a
' nelghborhcod Commonly practiced in floodprone areas nationwide, this
' protection technique is required by law for new and
substantially damaged residences located in a 100
year floodplain.

Although flood damage can be reduced signifi-

cantly or eliminated through building elevation,

there are some limitations to remaining in a flood

prone: {ocation. While the building itself is elevated

sufficiently to be protected from flood damage,

flooding may isolate the building making it inac-

cessible. In addition, flood waters can resultina

loss of utility service or septic use in flooded areas

This. house was elevated one fo. av.t : makmg the bmldmg uninliabitable even though it !

base flood elevation of the Des Plaines River isn’t damaged and pollutant contahination in

= - . floodwaters will still threaten health and safety.

Considered Improvements

> Identify all structures in floodprone areas and set up a database by

address for county and municipal use in communicating with property
owners.

» Work with property owners to collect first floor elevations and conduct
flood audits to determine if building elevation is a practical and af-
fordable mitigation measure for those buildings that do not qualify for
acqulsmon or relocation programs.

» Use public information campaign to reach affected property owners
with information on building elevation and other mitigation measures.

Barriers

Constructing barriers, such as floodwalls and berms, can keep floodwaters
from reaching a building. Berms are commonly used in areas subject to
shallow flooding. Not considered engineered structures, berms are made
by regrading or filling an area. Low floodwalls may be built around stair-
wells to protect the basement and lower floor of a split-level home.
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By keeping water away from the building walls, the
- problems of seepage and hydrostatic pressure are
reduced.

Use of floodwalls and berms must also include a
plan to install drain pipes and/or sump pumps to

* handle leaks and water seepage through or under the

- barrier, and to get rid of water that may collect inside
the barrier. Care must be taken in the design, loca-
tion and installation of berms or floodwalls to insure
that floodwaters are not inadvertently pushed onto an
adjacent property.

Floodproofing

Floodproofing covers measures that provide either wet
floodproofing or dry floodproofing. Iri areas where there is

shallow flooding, dry floodproofing measures can be used

to prevent water from entering some buildings. A wet -
floodproofing strategy will allow water to enter the build-
ing, but moves damageable belongings, appliances and
utilities out of harm’s way

. DryFloodproofing: Dry ﬂoodprooﬁng is a combination
of practices that are used to sea] a building against flood-
waters. Walls, floors and all openings must be sealed and
made watertight. Buildings with crawlspaces generally
cannot be dry floodproofed because water can seep under
walls into the crawlspace. However, buildings on slabs
and buildings with basements can benefit from dry flood-
proofing, '

FLOODWATER

WATERPROOFING ~——)

EXISTING
GROUND LINE

- proofing compounds or plastic’

tration).

Dry Floodproofing

Buildings on slab ,
Walls are coated with water-

sheeting.

Openings, such as doors, _
windows, sewer lines and vent »
are closed either permanently, -
with removable shields, or with
sandbags. '

Buildings with basements
Waterproofing compound is -
applied to the walls before fill is -
placed against the side of the
house:.

Installation of a subsurface

drain tile and sump. pumps. is a
must to handle water that will
naturally seep through the fill.

Surface water is kept away. from
the walls with backfill (see illus-

Flood Hazard Mitioatian Dlan e 1m . v



A struéturalvéngmeér should be consulted to design the dry ﬂoodprooﬁng
measures. Because of the need to address hydrostatic pressure in the de-

ot ~ S AR AN h 1
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Water standing on the ground outside a basement will quickly build up

pressure against the basement walls, putting the equivalent pressure of six
to seven feet of water on the walls and floor. Most walls and floors are not
‘built-to withstand hydrostatic pressure of more than three feet of water. As

aresult, if a dry floodproofed structure is not sufficiently réinforced,
basement walls and floors can become cracked, buckled or broken by the
pressure of floodwater.

‘Wet Floodproofing: Wet floodproofing provides damage protection from
floodwaters that cannot be kept out of a building. It is a relatively simple
means of making sure that nothing gets hurt when floodwaters get in. Wet
floodproofing includes some of the least expensive and easiest mltlgatlon
practices to install.

Wet Floodproof' ng

v Everything subject to damage

by water or sédiment is
moved to a higher level or out
of the building. For example,
the electrical panel and the
furnace should be relocated.
to an upper floor.. ,
Where flooding is. not ex-
pected to be deep, items
needing protection may be

placed on platforms. or. blocks.

v Lighter items, such as lawn

furniture or bicycles, are.
evacuated after a flood warn-
ing is issued.

Wet floodproofing approaches range from moving a few
valuable items to a higher floor to totally rebuilding the
floodable area. At the very least, several low-cost steps
can be taken to wet floodproof a structure. Slmply moving
furniture and electrical appliances out of the floodprone
area of the building can prevent thousands of dollars in
damages. . N L

One advantage of using wet floodproofing is that no mat-

“ter how little is done flood damage will be reduced. Wet
* floodproofing measures work wherever there is a level

above the flood zone to which items can be relocated. It ‘

| generally does not work for one—story houses where living
'~ areas get flooded. An advantage of using wet ﬂoodproof—
ing vs. dry floodproofing, is that by allowing water in the

structure, the danger of wall collapse due to uneven pres-
sure is alleviated.

Considered Improvements

> Develop property-owner incentives for floodproofing.
An example to consider is a one-time property tax de-
duction for a portion of floodproofing costs.

> Establish and disseminate guidelines for determining what mitigation
measures are appropriate under various circumstances.

» Provide incgntix)es for training of appropriate municipal and county
staff on floodproofing of new and existing floodprone structures.

i,
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> Establish or re-designate an existing “high profile” floodproofing -
technical position at the county level to advise/train county and mu-
~ nicipal engineers and code enforcement and building inspectors on
how to recommend appropriate ﬂoodprooﬁng'measures, and how to
conduct flood audits.

Sewer backup prbtection

‘Basement flooding can occur when the sanitary system overloads with
stormwater and backs sewage up into the basement through the sanitary
line. Even when sanitary and storm waters are carried in separate pipes,
sewer backup can occur when cross connections between the storm and
sanitary sewers exist, or if there are infiltration or inflow problems into the
lines. '

Houses which have downspouts, footing drain tile, and/or a sump pump

* connected to the sanitary sewer service may be inundated whern heavy.
rains overload the system. In addition to these sources, sanitary lines can

~ also be inundated by stormwater by way of runoff infiltration into old

leaky pipes or where the sanitary manholes are not properly sealed. Sev-

eral Lake County communities experience very high sewage flows follow- -

ing heavy rain events. As in the case of Wauconda, some wastewater

treatment plants cannot adequately treat the heavy volume of combined

stormwater and sewage, so the plant is by-passed and sewage is dis-

* charged directly to surface waters untreated. :

- If allowed by the local code, sump pumps, downspouts and footing drains
should be disconnected from the sanitary sewer line and the rain and
groundwater directed out onto the ground, away from the building. The
solution to stormwater overload of the sanitary system also includes the
need for timely maintenance of sanitary lines, repairing or replacing pipe
where it leaks, and upgrading old waster water treatment facilities that are
inadequate for the existing level of use. ‘

Until sanitary infiltration is fixed, a property owner may use four
approaches to protect sanitary sewer openings from backup. Floor =
drain plugs or floor drain standpipes can be installed to keep water
from flowing out of the floor drain into the building. However,

these may not be effective if water gets deep enough in the sewer
system to flow out of the next lowest opening, which is likely to be

a toilet or utility sink. Automatic floor drain plug

Overhead sewers and backup valves are more expensive, but more
secure for this circumstance. An overhead sewer keeps water in the sewer
- line during a backup. A backup valve allows sewage to flow out, while
preventing backups from entering the building. '




Clean

poout
B ( access

Backed up
| sewage

1 kept in pipe

* Sump collects ba'svém.e’i_—a‘t;s‘éévﬁge '~/ “-Ejector pump discharges sewage above flood level -

Overhead sewer arrangement

Considered Improvements . :

> Develop action plan to identify and remedy illicit hook ups and sewer
infiltration that maps and prioritizes problem areas for remediation.
This can be done as county coordinated community program in con-
junction with NPDES Phase 2 fequirements.

> Pr0v1de techmcal assistance at county level to municipalities and
property owners for mitigation alternatives.

Sepiic system modification .

In Lake County, septic failure is a common secondary result of flooding.

Having septic tanks pumped as needed during periods of ponding, soil

saturation or following a flood is one method of maintaining the useful-

ness of septic systems. In cases where the size of a single septlc tank is
*inadequate, a second tank should be installed:

A second strategy to improve septic usefulness during high water periods
.would be to install an alternative system. The Wisconsin Mound septic

system is constructed in soil, gravel and sand layers above the existing

grade. The Wisconsin Mound may function better than traditional systems -

during high groundwater periods, but even thelr usefulness is limited

under flood conditions.
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| Municipalities 2,178 955 3,133 943 '$4,523,000
|}l Unincorporated 599 204 - 803 289 | $1,310,000

"Flood Hazard Miticatian Dian

Considered Improvements

> Increase level of county inspection authority and technical support for
evaluating and improving septic System effectiveness.

National Flood Insurance: In Lake County forty-three municipalities
and the County participate in the Nationa] Flood Insurance Program
(NFIP). Flood insurance is required as a condition of certain types of
federal aid and most bank loans and mortgages for buildings located in the

Agency’s (FEMA) Flood Insurance Rate Maps.

While the NFIP requires flood insurance for those at greatest risk, there
are several weaknesses in the program. Many of the buildings subject to

NFIP Status: Lake County

Policies Claims since 1 9?84 _
Floodplain | Outside Total Number Dollars

2,777 1,159 3,936 1,232 $S,833,000_
Figures are as of December 31, 2000




Flood insurance is available for anyone, regardless of building location,
and premiums are lower if your structure is not in a mapped ﬂoodplain

T Bl vonane (4L orn im o wict AF fland damaoe taa nranerty it qg

prudent to have flood insurance.

There are ramifications for not having insurance required by the NFIP
when future flood damage occurs. prroperty owners who were required
to purchase insurance as a condition of receiving disaster assistance for a
previous flood dropped the policy, they would lose their nght to any future
disaster assistance. In addition, under-insured public buildings will have
the amount of flood insurance they should have carried deducted from any
disaster assistance they may be eligible for after a flood.

Basement backup insurance: The NFIP will cover seepage and sewer
backup for an additional deductible provided there is a general condition
of flooding in the area that was the proximate cause of the basement get-
ting wet. Several insurance companies offer coverage for damages in-
curred should a sump pump fail or sewer line back up. Most exclude
damage from surface flooding that would be covered by the NFIP.

Natural Resource Protect|on

Natural resource protcctlon measures serve to restore or pre-
serve the natural functions of the floodplain and other compo-
v/~ Wetland protection "I nents of the watershed storage and drainage system. These

v Erosion and sediment control - measures are implemented by a variety of public and private
v Bestmanagement practices - I parties ranging from local park districts, forest preserves and

- regulatory agencies to land developers and farmers.

Natural Resource Protectidn,,

Wetland protection regulations

‘Wetlands are usually found in floodplains or depressional areas. They ,
provide numerous natural and beneficial functions that warrant protection.

Most wetlands in Lake County are subject to the US Army-Corps of Engi- -~

neers’ (Corps) Section 404 (Clean Water Act) regulations. Corps’ permits
are required for projects that will excavate or place fill or dredged materi-

" als in a wetland. Indirect impacts to wetlands from adjacent development
are not covered under the 404 regulatory program. Before a 404 permit is
issued, project plans are reviewed by several agencies including the US
Fish and Wildlife Service and the Illinois Environmental Protection
Agency



| Local wetland pro gfams are important for addressing
gaps in the federal regulations, particularly for

Wetlands

smaller wetlands, unregulated activities, and indirect J| ¥ Store large amants_ of floodwater
hydrologic impacts. Local wetland programscan i ¥ Reduce downstrear‘q flood peaks
require undisturbed buffers be maintained around = §'¥ Reduce flood velocities’
wetlands. . v . Protect shorelines, from.-.erosion.

: » | v Filter water making it cleaner 18
Lake County does not have a wetland regulatory Y Aregr oundwater recharge and RS
ordinance, but wetlands are afforded some aspects of dxsct.\arge.‘sufes. ’ .

Provide habitat for species that.

.’\

protection through the Zoning and Watershed De-
velopment Ordinances (WDO). Although wetlands
regulatory provisions are written into the WDO, they s o
are not effective until such time as the Stormwater Management Commis-
sion assumes permit review authority from the Corps for Section 404
general permits. To help fill the gap in current regulatory programs, sev-
eral Lake County municipalities have adopted specific wetland ordj-
nances, including Barrington Hills, Mundelein and Third Lake.

cannot.live.or breed anywhere else” |

Considered Improvements

> Adopt amended wetland regulatory portion of the Watershed Devel-
opment Ordinance that includes a goal of no-net-loss of wetlands. -

> Require mitigation or fee-in-lieu of mitigation for all wetland impacts
associated with development. '

> Establish county program to restore wetlands for mitigation.

Soil erosion and sed'iment, control.

As rain hits the ground, especially where there is bare soil as on farm
fields and at construction sites, soil is picked up and washed downstream.
This erosion of soil produces sediment that may end up in waterways far
from the eroded area. Erosion also occurs along streambanks and shore.-
lines as the volume and velocity of flow or wave action destabilize and
wash away the soil. '

Sediment suspended in the water tends to settle out where flowing water
slows down. It can clo g storm sewers, drain tiles, culverts and ditches and
reduce the water transport and storage capacity of river and stream chan-
nels, lakes and wetlands. :

There are two principal strategies used to implement these mitigation
- measures: |. minimize erosion and 2. control sedimentation, Techniques to.
minimize erosion include phased construction, .minimal land clearing, and
stabilizing bare ground as soon as possible with vegetation and other soil
stabilizing best management practices (BMP). '
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If erosion occurs, BMPs are used to capture

 sediment before it leaves the site. Silt fence,
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examples of BMPs commonly used to control
sednnent transport.

Countywide minimum standards for soil

erosion and sediment control are a significant
. component of the Watershed- Development
‘Ordinance (WDO). Weaknesses in the
regulatory program include:.

1> Inconsistency in interpretation and anpli-
' cation of WDO requlrements by all of the
certified communities in the county;

.

The impact of erosion from construction sites is

- controlled by straw bales and silt fences. Proper.

" emplacement and maintenance of these meas~ . . VI .
ures.is vital to keep channels clear > : Ina@equate inspection of.so‘lLerosmn__and
. sediment control measures in the field by

some communities; and,

> Lack of con31stent enforcement of the WDO by all certlﬁed communi-
ties.

In addition to the WDO requirements, several communities have their own -
soil erosion/sediment control ordinances. According to a 1990 survey for
the Comprehensive Stormwater Management Plan, 7 municipalities had
separate sediment and erosion control ordinances, and 23 municipalities
“had adopted érosion and sediment control provisions in other ordinances
- or building code documents.

Considered Improvements

> Improve tlmmg and performarice for soﬂ erosion and sediment control
practices at the county and community level. (Provide guldance on
consistent interpretation and better enforcement of WDO require-
ments.) ~

Best Management Practices

The term “best management practices” refers to design, construction and -
maintenance practices and criteria for stormwater management that mini--
mize the impact of stormwater runoff rates and volumes, prevent erosion,
protect natural resources and capture pollutants (including sediment). In
addition to preventing increases in downstream flooding and minimize
water quality degradation, BMPs preserve beneficial natural features

" onsite, maintain natural base flows, minimize habitat loss, and provide
multiple use of drainage and storage facilities.
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Effective stormwater mmanagement policies require developers to build
detention or retention basins. Since detention only controls runoff rates
and not volumes, there is a need for other BMPs to enhance the infiltration
of stormwater. These include measures such as replacing curb/ gutter,
storm sewers and pavement with vegetated swales, filter strips, infiltration
trenches, and permeable paving blocks.

BMP recommendations for construction sites include:

> Minimizing impervious surfaces,
> Preserving natural or grassy areas along streams as filter strips,
> Regional stormwater detention, 7
> Retaining depressional’storage areas and natural drainageways; and
> Streambank stabilization. ' V

2 D A £aS aa
Grass filter strips. are BMPs that clean stormwater runoff and improve water quality.
Source: Living With Wetlands, A Handbook for Homeowners in Northeastern Ilinois
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In watersheds with agricultural land use, subsurface drainage and row
croppmg can speed runoff onto downstream propertles Because a large

et A E Pt d f boes Ausian fall and anring when tha hichact rainfall
- occurs; stormwater runoff can carry large amounts of sediment that may
fill and block downstream drainage facilities. Slowing runoff on the way
to a drainage channel increases infiltration into the soil and controls the
loss of topsoil and resulting sedimentation. BMPs that slow down runoff
and sediment transport include vegetative buffers, grassed waterways,
terraces, contour plowing, crop residue and no-till farm practices.

Watershed management is coordmated through the Lake County Stormwa-
ter Management Commission (SMC). To meet watershed management.
needs, SMC has developed a Technical Reference Manual (TRM) that
details BMPs appropriate for implementation to meet the Watershed De-
ve]opment Ordmance (WDO) requirements.

‘In add1t10n to admnustratlon of the WDO, SMC is-also responsible for -
watershed planning. Watershed management plans that address water
quantity (flooding), water quality, natural resource protection, and recrea-

tion - multi-objective floodplain management - have been developed for -

“several subwatersheds including Flint Creek and Mutton Creek. Current -

~ watershed planning efforts. include the North Branch of Chlcago Rlver
Squaw Creek, Sequcnt Creek and Slocum Dram

C’onsidered ImproVementé '
> Improve wetland protectlon prov131ons in the WDO, i.e.: appropnate
use restrictions on wetlands and wetland buffers (requ1re deed restric-
~ tions on wetlands and buffers incorporated into, or adjacent to, devel-
opments); increase the minimum width of wetland buffers and
mcorporate buffers on map 1dent1fymg deed restricted areas.

> Mumcipal and county landscaping and weed control ordinances should
- -be adapted to allow and encourage landscaping with deep-rooted na-
“tive: vegetatlon : :

> Establish mandatory npanan buffers along all open streams. .

> 'Coordinate/incorporate SMC review of development proposals early in
the process to insure appropriate BMPs are 1ncorp0rated into devel-
opment designs.

> Better ménitoring and enforcement of BMP performance.

> Complete watershed assessments and plans that incorporate specific

BMPs based on watershed condition for all 26 of Lake County s sub-
- watersheds.




Emergency Services

Emergency services measures protect people during and after a flood. The
primary responsibility for protecting lives and property from flood hazards
lies with the local government. Al counties in northeastern Illinois and
many cities and villages have emergency management offices to coordj-

nate warning, response, and recovery during a disaster.

Lake County Emergency Management Agency

(LCEMA) is operated through the County Sheriffs -
Department of Emergency Services with offices located
in Libertyville, Illinois. The Lake County EMA coordi-
nator is the Emergency Services Coordinator (ESC) for
Lake County. At the state level, local EMA programs

are coordinated by the Illinois Emergency Management
Agency (IEMA). :

Emergency Services Measures

Flood threat recognition
Flood warning

Flood response

Critical facilities. :
‘Health & safetv. maintenance

AN N N NN

In linois all counties and those communities with populations greater
 than 10,000 are required by law to have a state-accredited emergency
services and disaster program. Municipal EMA programs respond to 5
disaster situations that occur in their corporate boundaries. The LCEMA is S S

Flood threat recognition

The first step in responding to a flood is knowing that one is coming. A
flood threat recognition system provides early warning to emergency
managers. A complete system measures rainfall, snow conditions, soil
moisture, and stream flows upstream in order to calculate the time and
height of the flood crest downstream. :

NWS Forecast Points

The National Weather Service (NWS) tracks precipitation, moni-

tors river stages and issues flood crest forecasts during potential River. Flood
flood situations. The NWS continuously relays weather informa- || béS'gai e Riv stage
Fon fo . ~J| Des Plaines River
tion to Lake County on 162.55 Mhz. " Russell 7
: e . Gurnee 7
The flood crest forecasts, based on the existing river stage and _Des Plaines 5
expected precipitation, estimate the potential peak flood height Fox River

and the time if will occur. However, this is done only for four

Algonquin
locations on the County’s two largest rivers (see box).

In addition, the NWS will often issue a “flash flood watch” for urban
© areas, a notice that the amount of rain expected will cause ponding and
other flooding along small streams.
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Real Time Telemetry Stream Gages

Buffalo Creek near Wheeling
Channel Lake near. Antioch. .

v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
L,

LCEMA receives flood crest forecasts over the NWS weather wire and is
responsible for disseminating that information to affected communities
ned ~dtinal pora fariliiee The NWS nrimarilv tracke flood crests for

~major rivers only, so flooding along the county’s smaller streams and

depressional area flooding are not forecasted.

Although Lake County has a system of stream and rain gages jointly
operated by the United States Geological Survey (USGS) and the Lake
County Stormwater Management Commission (SMC), it does not have an
established local forecasting model to supplement the information pro-
vided by the NWS at the four warning sites on the Des Plaines and Fox

: Rivers.

There are rain and stream gages equipped with.
_ telemetry allowing telephone access to real-time
data. While there is no flood crest predictions for

Des Plaines River atRussell these sites, the County EMA office and'SMC

Des Plaines. River near.Des Plaines .
Des Plaines River near Gurnee
Drainage Ditch at Libertyville .

Fox Lake near Lake Villa.

Fox River at Algonquin.

Fox River at Johnsburg B >"'
Fox River at Wilmot, Wi

Fox River. near McHenry (Headwater)

Fox River near McHenry. (Tailwater)

Mill Creek at Old Mill Creek : >
Nippersink Lake at Fox Lake..

North Branch Chicago River at Deerfield
Skokie River near Highland Park

1| have ready access to this gage information and
“can track water levels before and during a flood.

" Considered Improvements -

Improve ease.of access to rain and stream
. gage information to increase municipal,
township and county use.

- Provide training for county, township and
municipal emergency managers on interpreta-
tion and use of gage information.

Squaw. Creek at Round Lake . . :
West Fork North Branch Chicago River || Flood warning

at Northbrook

Once the flood threat recognition system tells the
emergency manager that a flood is coming, the next step is to notify staff
in other agencies, the public and critical facilities that a flood is imminent.
The earlier and the more accurate the warning, the greater the number of
people who can implement protection measures. Multiple or redundant
systems are most effective: if people do not hear one warning, they may
still get the message from another part of the system.

Most flood warning programs have two levels of notification;

.~ » A flood watch: conditions are right for flooding.

» A flood warhing: a flood has started or is expected to occur in the
community.
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operating a dispatch center. The dispatch center communicates with al}
county departments, and is responsible for'disseminatinngaming
information to the public and notifying key response personnel during an
emergency. Communications are maintained with county and local agen-
cies for the receipt of situation reports and monitoring the effects of, and

response to, the emergency.

Emergency information is also disseminated through the local media. The
primary source of emergency public notification for Lake County is
through radio stations. WMAQ (AM-670) has been designated as the
primary Emergency Broadcast Station for Lake County. WKRS (AM-
1220) and WX1L.C (FM-102.3) in Waukegan are backup Emergency

‘Broadcast Stations. Other Lake County area radio and television stations -
will provide the public with an alert signal and message to tune to WMAQ.
radio. Chicago radio and television stations also broadcast some emer-
gency information.

‘The County has its own radio network for emergencies called the Radio
-Amateur Civil Emergency Services (RACES) that maintains a school »
warning system and can also tie into hospitals and nursing homes in an
emergency. Lake County schools, businesses and a number of County .
agencies have installed 156.210 Mhz warning radio receivers for early
notification.

If the situation warrants, the County Board Chairman, or his alternate;
notify the ESC to activate the Emergency Alert System. The public warn-
ing system for natural and technological disasters includes the Outdoor
Warning Siren Alert Tone. Outdoor warning sirens have been installed in -
a number of locations throughout the county. (Areas in the county where
the outdoor warning sirens are insufficient have been identified by Emer-
gency Services.) o :

A number of the designated sirens can be activated manually at the siren
site during a disaster. Community EMA coordinators, fire chiefs, mayors -
and police chiefs are authorized to activate these systems. The siren is a
signal to the public to turn on televisions or radios to an emergency broad-
cast station where emergency public information and instructions on the
type of protective actions that need to be taken are broadcast.

There is also a Lake County Public Emergency Notification System that
uses tone activated police radios. In addition to the Emergency Alert
System and radio system, the ESC also passes flood warning information
~ to affected communities and townships by telephone. The fire and police
departments provide mobile sirens and public address systems, and door- .
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to-door notifications when necessary. The ESC is responsible for notifying
the IEMA Communications Center of all disaster warnings.

Once a local emergency 1s aeclared, a Media Briefing Koom 1s set up at
the emergency operations center. Regular press briefings and potential
field tours will be scheduled by the PIO. The PIO is responsible for dis-
seminating factual information to the media and community residents. At
the same time, a rumor control team monitors local media stations in an
attempt to discover and suppress non-factual information. A series of
telephone numbers with current information w111 also be available to the
public. -

The Illinois State Police and Illinois Emergency Management Agency
forward alert messages through the Sheriff’s office or through the County
EMA Coordinator (ESC). County level information is shared with these
agencies, and when possible, the PIO coordinates press releases.

Considered Improvements

> Set up local automated fax notice warning system for flood risk areas
~ that includes alt apphcable mum01pa11t1es townships county agen01es
and cntlcal facﬂltles f ’ :
: . ar ;ﬁ ‘

Flood response

’ Once a flood threat 1s recogmzed the ﬁrst priority is to alert others-
through the flood warning system. The second priority is to respond with
actions that can prevent or re‘duce‘damage or inj ury. The table on the next
page identifies typlcal flood response assignments in Lake County

When resources at the local Ievel and state level are insufficient to deal
with a large scale flood emergency, assistance is available from the federal

government. Determinations for when the severity of the flood requires

state and federal assistance is reflected by state and federal disaster decla-

. rations for a county.

A major disaster declaration triggers federal assistance to alleviate flood
damage, hardships or suffering. The bulk of federal assistance comes
through FEMA, the US Army Corps of Engineers (Corps) and the Small
Business Administration (SBA). '

FEMA coordinates disaster assistance to local governments and provides
mitigation funds to elevate or remove buildings from flood hazard areas
dunng flood recovery. The Corps can assist communities in flood emer-
genmes by providing materials equipment and personnel for flood fight-
ing, and the SBA offers disaster loans at low interest rates to both families
and businesses.




bridges

facilities.

- ened areas -

school

Shuttin'g off powér to threat- - utility companies

Flood Response Assignments

Activating the emergency = Lake County Emergency Services (EMA) Coordinator
operations. center - coordinates. emergency response of al county agencies.

' Sandbagging certain areas = EMA office provides bags and has Sandbagger machine,

public works or township. road department coordinate
operations with citizen volunteers. :

Maintaining highway system: — Lake County Department of Transportation (signs/marking,
storm sewers, streets, debris removal, storm Sewer and drainage structure repair)

Closing streets or bridges. = police/sheriffs department coordinated with appropriate

road authority.

Protecting water supplies. = Department of Public Works
and wastewater treatment '

Releasing children from = school districts

‘Ordering an evacuation = Lake County Board Chairman,, Sheriff’s. Office, Mayor,

local police -

‘Opening evacuation shelters - EQC, Townships, Red Cross, Salvation Arm Y,
- providing welfare services » Lake County Chaplains, Catholic Charities

Guarding sandbag walls, . —, local police/Sheriff
evacuated areas and other
protection measures

threat. The Lake County. Emergency Operations and Preparedngs.si Plan
(Emergenc_y Plan) serves as the flood response plan for Lake County.

their own emergency management procedures and response equipment.

The Emergency

Plan identifies and describes the activities of county

‘departments and agencies responsible for flood response.
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operations checklist that details steps and résponsibilities during an emer- 'A
gency event. ‘

The Emergency Plan includes a general description of county procedures
. and emergency responsibilities for ail potential natural and technological

disasters. It does not include a response program geared specifically to
“flooding, erefore it does not contain detailed guidance on flood fighting -

Or recovery.

Flood Response Plan Needs
. Monitor flood levels.

‘Alternative transportation routes. for.
main roads or bridges closed by flood- -
ing. '
Provide guidance to building owners for
shutting off gas and electric when. -
flooded

- System. to order/supervuse the. removal

of valuable property before the flood ar-
- rives..

- System to implement alternate water

use rules, if water supply is compro-.
mised

Monitoring of drainage swales, bridges.

& culverts to insure they are not clogged |

with debris
- Monitoring of reservoir and detention

basin inlets, outlets and spillways toin- -

sure they are functioning correctly
System for monitoring lake levels .

. Special hazards such as. downed power ,

lines.

A systematic and consistent method of
reporting flood damage to. LCEMA

The E'merg'er_tcy Plan also does not address the
municipal role in flood response. But, LCEMA
does play a role in supporting and coordinating

| municipal flood response. Each community in

Lake County is required to designate a township. or
municipal EMA coordinator. The LCEMA
coordinator sponsors monthly meetings and .

 training workshops for these local coordinators to

better integrate services in response to floods and

' other emergencies.

~Asitis currently constructed, the Emergency Plan
_ is based, on existing resources and operational

equlpment and serves to report on existing county
emergency activities. It does not include a thor-
ough assessment of the effectiveness of county
response programs, nor does it include recommen-
dations for better coordination or 1mprovements to
current procedures for future plans.

The Emergency Plan is kept current through up-
dates every other year, where changes to current
procedures are considered, and additions can be .
made to the plan.. This update process affords an
opportunity to potentially add a “flood annex” to

the plan that may include more detailed flood response activities. Exam-
ples of flood response needs that might be considered in a specific flood
annex to the plan are listed in the box on the previous page. -

Consideredj Improvements.

» Incorporate more proactlve response activities in emergency plans
(i.e. identify and closely monitor known problem constrictions in
drainage system; system of monitoring lake levels by lake associations
for lakes with associated flood problem areas; guidance to property
owners on when and how to turn off utilities during flood)

P



> Conduct training program for lake and homeowner associations in
flood response.

Install alarm systems on lift stations,

> Add a “Flood Annex” to the Lake County Emergency Operations &
Preparedness Plan. . .

> Standardize and improve system of flood damage reporting by the

.

county, townships and municipalities in computerized database format.

Critical facilities : .
Critical Facilities

(FEMA definition)
¥ Hospitals, nursing homes, and

housing likely to contain occupants
who may not be sufficiently mobile -
to avoid death or injury during a

flood. :
v" Police stations, fire stations, vehicle
and equipment storage facilities, |l
and emergency. Operations. centers *
that are needed for flood response -
activities before during and after a
flood. - - S
v" Public and private utilities that are 4
vital to maintaining or restoring .-
normal services to flood impacted
areas before during and after ar -
flood.
V' Structures or facilities: that produce;
.use.or store highly volatile, flamma.
ble, explosive, toxic and/or water’
.reactive materials.

Protecting critical facilities during a flood is a vita]
part of any emergency service effort. If a critical] -
facility is flooded, workers and resources may be
unnecessarily drawn away from protecting the rest of
the community. If such a facility is prepared, it will
be better able to support the community’s flood
response efforts.

Most critical facilities have full-time professional
managers or staff who are responsible for the facility
during a disaster. These people often have their own
emergency response plans. State law requires hospi-
tals, nursing homes, and other public health facilities
to develop such plans. - )

The Lake County EMA Coordinator maintains lists
of critical facilities in the County, but the informa-
tion is not compiled for all critical facilities. Tt is the
individual community or township’s responsibility to
plan for critical facility response within thejr juris-
diction, ' ’

. Critical Facilities in Lake County

Considered Improvements (LCEMA data) »

> Each community and the county should, in TyeofFacilty . Number
conjunction with other appropriate jurisdic- Emergency.operations centers 48
tional authorities (township, county, state, Schools SR
tollway authority), map all critica] transporta- Police stations =~ 36
tion routes and planned detours, Fire stations. - - 38

Hospitals , ‘

> Identify and map all critical facilities located in - Nursing homes LI _

flood hazard areas. Water treatment plants .30 |
’ Wastewater treatment facilities 17
Evacuation routes .

Hazardous materials storage 450,
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Health and safety maintenance

Dravanting danogare tn health and cafetv is critical after 2 flood The flnad
recovery plan should identity appropriate measures to take. The plan also
should identify which agencies will be respofisible for cairying out these

measures. Normally, they are the police, sheriff, or public health authori-
ties.

Appropriate measures for protecting public health and safef§ include:

Patrolling evacuated areas to prevent looting -
Providing safe drinking water ‘
Inspection of shelter food preparation and distﬁbution facilities
Inspection of food facilities prior to re-opening after flooding
Insure adequate sanitary facilities for sheltered populatlon
Providing appropriate 1nocu1at10ns

Clearing streets

VVVV'VVVV

Cleaning up debris and garbage

-The Lake County Emergency Operations and Preparedness Plan covers -
_ respon51b111t1es for most of these measures. Within Lake County, the
police, sheriff or reserves are responsible for protecting evacuated areas.
Depending on road authority, the Tollway Authority, Illinois Department
of Transportation (395 miles), Lake County Department of Transportation
' (270 miles) or the Township highway departments (530 miles) are respon-
sible for clearing roads. A response and recovery checklist are included in
the Highways Appendix of the Plan.

The Lake County Health Department, in cooperation with the Public . .
Works Department and the appropriate water treatment agencies (includ-

ing JAWA), test the water supply throughout the emergency to insure it
has not been contaminated. The County Health Department is also respori-
sible for inspection of food services, runs necessary inoculation programs,
and will check private wells and septic systems that have been flooded
within 14 days of request. The Public Health Ap-
pendix of the Plan includes a response and recov-

ery checklist that covers all of these responsibilities
~ excluding the checking of private wells and septic
systems. '

The Lake County Red Cross is responsible for the
_ operation of shelters based on a County. Shelter
Plan developed by the County Department of
Emergency Services. These agencies work coop-
eratively to select shelters and train staff. The

- A Toee o 1 AANT T A T
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‘Because of their size and cost, structural projects typically

Salvation Army, church groups and other volunteer organizations may
provide additional assistance.

While the Lake County Emergency Operations and Preparedness Plan is
silent on the subject of flood clean up responsibilities, the EMA office
supports community efforts at cleanup and debris removal from curbside

(citizens are required to get the trash and debris to the curb).

Considered Improvements

>. Identify and map all hazardous storage sites located in flood hazard
areas.

Flood Control

Structural flood control measures are used to prevent

floodwaters from reaching properties, thus preventing
damage. These measures generally involve construction of
man-made structures to control water flows. '

Flood Control Projects

Reservoirs/regiona!. detention
Management of dams

Levees and floodwall
Conveyance improvements.
lmpr_oving. crossjngslroadways.
Streambank stabilization
‘Drainace and storm sewer

are implemented with the help of state or federal flood A
control agencies such as the Ilinois Department of Natural
Resources Office of Water Resources, the US Army Corps
of Engineers, and the USDA Natural Resources Conserva-
tion Service.

RN

Structural projects offer advantagés not provided by other measures, but as
shown below, they also have major shortcomings. The appropriateness of
using structural flood control depends on individual project area circum- .
stances. _ : ‘

Since structural flood control is generally the most expensive type of

mitigation measure in terms of installation costs, maintenance require-

ments and environmental impacts, a thorough alternative assessment

should be conducted before choosing a structural flood control measure. In

some circumstances smaller structural flood control measures may be il
included in a package of several recommended measures for a project area

where non-structural measures would not be practical or effective.

Because larger structural flood control projects have regional or water-
shed-wide implications, they are often planned at aregional level by the
State and federal agencies that provide the majority of project funding. =
Nonetheless, communities should participate in and coordinate withre-
gional flood control studies to insure they are practical, effective and have
community acceptance. o ' '
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Pros and Cons of Structural Flood Control Projects

May provide the greatest amount éf. protection

for land area used.

Because of land limitations, pay be the only.
practical solution in some circumstances.

Can incorporate other benefits. into structural
project design such as water. supply. and.
recreational uses.

Regional detention may be more cost-efficient
and effective than requiring numerous small
detention basins.

L P

They disturb the land and disrupt natural
water flows, often destroying wildlife habitat. .

They require regular maintenance, which if
neglected, can have dlsastrous conse-
quences.

They are built to a certain flood protection
level that can be exceeded by larger floods,
causing extensive damage. .

They can create a false sense of security as
people protected by a project often believe.
that na flood can ever reach them.

Although. it may be unintended, in many.
circumstances they promote more intensive
land use and development in the. floodplain.

.Flood control studies have been done by federal and state agencies on the
North Branch of the Chicago, Des Plaines and Fox Rivers. Some recom-
mendations from thesé studies for reservous and levees have been con-

_structed, others have not.

ReservoirsIRegional Detengtion

Reservoirs and regional detention control flooding by holding high flows
behind dams or in storage basins. After a flood peaks, water is released or
pumped out slowly at a rate that is equal to or less than the capacity of the
downstream channel. Reservoirs that maintain a water level may be used
as a water supply and/or prov1de water-based recreational benefits. Wet or

Regional detention basins are more common in
Northeastern lllinois. than in-stream. reservoirs

dry detention basins can also serve multiple
uses by doubling as parks or providing
other open space uses.

The amount of land needéd,’ coupled with

- the expense of construction, management

and maintenance limit the use of reservoirs.
Reservoirs may fail to prevent floods that
exceed their design levels, and may also
eliminate the natural and beneficial func-
tions of the floodplain.
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Impoundments impact water quality as they are known to affect tempera-
ture, dissolved oxygen and nitro gen, and nutrients. In addition, sediment
deposition may occur in a reservoir and over a period of years reduce the
stormwater storage capacity.

Three flood control reservoirs have been constructed in Lake County on
the North Branch of the Chicago’ v }
River. Following study recommen-
dations made by the Soil Conserva-
tion Service (1974) and the Corps
(1988), the Duffy Lane Reservoir
Was constructed in 1990, and the

Flood Control Reservoirs
North Branch Chicago River

Name . Stream ... Year Built. ~  Cost

Afkinson Road Middle Fork 1992 $5,557,000
A . Duffy L t Fork
Atkinson Road and Deerfield Res- ufty Lane West Fork 1990 7:980,000

; . Deerfield =~ West Fork 1992 . 6.767.000
ervoirs were completed in 1992. © ‘ est For | 6 767.000

While the reservoirs have been successful in reducing downstream im-
pacts, some design problems resulted in backwater flooding upstream of

~ the Duffy Lane and Deerfield Reservoirs in 1997. Based on a restudy

funded by Deerfield and completed by the Corps in 1997, the Corpsis
changing several design features to improve water flow into and out of the
reservoirs to remedy these unforeseen problems.

Considered Improvements

> Coi-lnty should dévelbp a system for coordinating and ﬁmdmg regional
structural flood control projects where they are appropriate in the miti-
gation mix. ' :

> Locate areas that would be good for regional detention sites.

> County should establish standards (in WDO?) for design and construc-
tion of regional detention facilities to meet multi-objective criteria.

Management of Existing Dams

The Department of Natural Resources Office of Wétef Resources ([DNR-
OWR) runs a dam safety program that requires dam permits and opera-

tions and maintenance plans. The strictness of the permit requirements and

by dam failure, dam height and impoundment capacity.

The primary determinant is dam hazard. Dams are rated as being either a
high, intermediate, or low hazard depending on the damage risk for sur-
rounding and downstream people and properties. IDNR-OWR permit and
plan approvals require that a qualified engineer inspect dams. Generally,
dams for in-ground stormwater detention basins do not require a permit.




In Lake County dams are largely managed and controlled by a municipal-
1ty, lake or homeowners association, dramage district or private property

. B T o Sl B ;f«r» ~nrtiam mramenea Ar Arerafiang
and mamtenance requlrement The Lake County Watershed Development
Ordinance (WDO) requires that the appropriate IDNR-OWR permit (or
letter indicating that no permit is required) be received for all projects
~ requiring a dam prior to the issuance of a WDO permit

.Considered Improvements

> The condition and hazard potential of existing dams in the County
- should be inventoried.

Levees and floodwalls

- Probably the best known flood control measure is a barrier of earth (levee) .
or concrete (floodwall) erected between the watercourse and the property
to be protected Levees and floodwalls confine water to the stream channel
by raising its banks. They must be well designed to account for large
floods, underground seepage, pumping of internal drainage, and erosmn
and scour.

Levees placed along the river or stream edge degrade the aquatic habitat -
and water quality of the stream. They also are more likely to push flood-

water onto other properties upstream or downstream. ‘Toreduce environ- -
mental impacts and provide multiple use benefits a setback levee (set back -
from the floodway) is the best project design.

The area inside a setback levee can provide open space for recreational -
“purposes and provide access sites to the river or stream. Key considera-
~ tions when evaluating use of a levee include provision of compensatory
storage and internal drainage. Levee projects should compensate for the
floodwater storage that will be displaced by the levee, and the floodplain
behind the levee, that is cut off from the river or stream. Levee plans

should also include provisions for adequate internal drainage of surface

~ flows from the area inside the levee.

Levees have limitations. They are expensive to construct and can require

considerable land space and maintenance. In some cases it may be neces-

sary to include pumping operatlons for internal drainage. Levees also act
-as barriers to river access, block views, and dlsrupt local drainage patterns.

Another serious concern with levees is that they frequently offer a false

~ sense of security. In some cases land use behind a levee can change to

high intensity, high-value occupation under the false assumption that all
future floods will be controlled by the levee. While levees may reduce _
flood damages for smaller more frequent rain events, they may also over-




crete, which makes the expense of

/‘ﬁilitv-\‘.

top or breach in extreme flood events and subsequently create more flood
levee.

damage than would have occurred without the

Floodwalls perform like levees except they
are vertical-sided structures that require
less surface area for construction. Flood-
walls are constructed of reinforced cop.

installation cost prohibitive in many cir-
cumstances. Floodwalls also degrade adja-
cent habitat and can displace erosive
energy to unprotected areas of shoreline
downstream.

Like other structural flood control projects,
levees can be expensive and require a long
study period before they are constructed.
Lake County provides an example with the
North Libertyville Estates levee.

North Libertyville Estates is a subdi-
vision of approximately 140 homes
constructed in the 1950s (prior to

floodplain regulation) in the flood- 1953
plain of a bend in the Deg Plaines :
River. Serious flooding of the area 1960
occurred in 1960 and 1962 that _ 1969
prompted a local call for flood con- '
trol. :

’ || 1984
After an attempt to get state assis- 1985
tance failed, a flood contro] study was
begun by the Corps in 1984. Nine .
significant flood events damaged the 1989
subdivision in the 37 year interim
prior to project construction in 1997, 1994
Repeated flooding caused damage to 1995
homes, loss of access due to street 1996
flooding, and septic system failure,
Several homeowners elevated their 1997

homes during this period successfully
preventing flood damage, but septic
failure and loss of access were still
significant problems.

North Libertyville Estates has alevee and floodvrall
that protects the area from the Des Plaines River.

Timeline: North Libertyville Estates Leves = -

North Libertyville Estates "subdivisicjh épprovéd for.
construction T :

First major flooding of subdivision -

Failed attempt to have levee constructed as State |
project.

Libertyville Township, requests assistance

Initial appraisal by Corps prompts reconnaissance
investigation S

Reconnaissance. report indicates leyee is:eco-
nomically justified =, feasibility phase of study,

Detailed-Projéct Report completed-_;_ »

Federal funds approprigted.

Corps and Lake Countyj si_gn: Project cooperation-
agreement. - - o

Construction begins on $2.5.million sanitary sewer
and water main installation and_ $2.2 million levee
project. , : S

Project completed
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The levee projected constructed in the fall of 1997 also reqUired construc-
tlon of a canal bypass and an extensive pumping system. Based on recent

. 1,.v_J.AJ,\,-:,, mr A T Sen i s ~Adale tha lavrea chanld r\rnfpnf Narth

leertyvﬂle residents for up to a 40 year flood event

Levee systems were also con51dered in the Corps’ Feasibility Study for the
Des Plaines River for the Village of Gurnee and Pekara Subdivision.

‘ Fmther calculation of the costs vs. benefits of these levees revealed that

: they would not be cost-effectwe so they were dropped frofn the plan

Conveyance. improvements

By improving channel conveyance, more water is carried
away at a faster rate. Improvements generally include
‘making a channel wider, deeper, smoother or straighter.
Some smaller channels in urban areas have been hned
with concrete or put in underground pipes. °

| Dredging is one form of conveyance improvement. It is

usually cost prohibitive due to disposal needs for

' dredged materials. Unless instream and/or tributary -

erosion are corrected upstream, the dredged areas usu-

S  ally fill back in within a few years, and the process and »
‘Dredging expense have to be repeated

Stralghtenmg, deepemng and/or w1den1ng a stream or
river channel commonly referred to as “channelization” has traditionally -
been the common remedy for local drainage or flooding problems. Chan-
nelized rivers and streams drain water faster from the area adjacent and
upstream of the channel, but can create or worsen flooding problems
downstream as larger volumes of water are transported at a faster rate.

Channelized waterways tend to be unstable and
experience more streambank erosion. The need for
periodic reconstruction and silt removal becomes
cyclic in these circumstances making
stream/channel maintenance very expensive.

‘Where channel modification is the only practical
flood control solution, it should be performed in an
environmentally sensitive manner. Mitigation of
natural habitat and water quality functions should
‘be incorporated into the project. Properly sloped
and planted channel banks are more aesthetically
and environmentally appealing, and can prove

" cheaper to maintain than concrete ditches.

Channel work

) )
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Numerous waterways in Lake County have been improved for conveyance
purposes. As an example, all three of the N| orth Branch tributaries were
converted from meandering shallow streams and wetlands to straight
drainage channels earlier this century. Changing the hydraulics of water
transport with channelization has permanently changed the hydrolo gy of
the North Branch watershed. ,

A greater volume of runoff drains at a faster rate following a rain event,
which has resulted in a very flashy hydrolo gy. During rain events runoff
from the land gets to the channel quickly and the stream rises very fast.
Likewise, during dry periods the water level in the channel is lower than it
should be, which creates water quality problems and degrades habitat.

The rapid rise and fall of water levels in the channels results in overbank

- flooding and causes severe streambed and streambank erosion in some

areas. Sediment accumulation from upstream erosion is also significant in
many areas of the channel where the water slows down during low flows

and the sediment is dropped out. Sedimentation reduces the channel ca-
pacity in these areas and degrades aquatic habitat. ' ‘

The North Branch of the Chicago River: Skokie, Middle Fork and West
Fork tributaries, exemplify some of the local advantages, and off-site,
long-term disadvantages, of channel modification. The big advantage of
conveyance improvement was that it has made more land available first -
for agriculture, and then, suburban development. The long-term costs are -
on-going and include costs associated with the continual need for channel -
stabilization and maintenance, and the costs of remedying the resulting -
downstream flood damages. '

Considered Improvements

> Maintenance timing and practices for channelized rivers and streams
should be included in county-adopted best management practice main- -
~ tenance standards. B — :

Improving crossings and roadways

In some cases buildings may be elevated
above floodwaters but access to the building
is lost when floodwaters overtop local road-
ways, driveways, and culverts or ditches.
Depending on the recurrence interval be-
tween floods, the availability of alternative
access, and the level of need for access, it
may be economically justifiable to elevate R R o
some roadways and improve crossing points. - l| This road acted as a dam until it was washed

' ' ~out by a flood. ‘




For example, if there is sufficient downstream channel capacity, a too
small culvert that is serving as a constrictor creating backwater and caus-
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ﬂoodlng at the waterway crossmg point. The potentlal for worsening
adjacent or downstream flooding needs to be considered before 1mple-
menting any crossing or roadway drainage improvements.

Drainage and storm sewer improvements o

Man-made ditches and storm sewers help drain areas where the surface
‘drainage system is inadequate, or where underground drainageways may
be safer or more practical. Particularly appropriate for depressions and low
spots that will not drain naturally, drainage and storm sewer improvements
usually are designed to carry the runoff from smaller, more frequent
storms. Storm sewer improvements include installing new sewers, enlarg-
ing small pipes, and preventmg back ﬂows

Because drainage ditches and storm sewers convey water faster to other
locations, improvements are only recommended for small local problems
where the receiving stream or river has sufficient capacity to handle the
additional volume and flow of water:To reduce the cumulative down-
stream flood impacts of numerous small drainage projects, additional
detention or run-off reduction practices should be prov1ded in conjunctlon
with the dramage system unprovements

: -Drainage improvements do not have to be concrete channels. They can include measures.
- to imorove. mﬂltratton and water auahtv

A combination of restored wetland detention, vegetated swales, infiltration
- trenches and other best management practices that increase infiltration
. (reducing runoff), and improve water quality can be imp lemented in con-
: Junctlon with stormwater system unprovements




In the past many of the county and municipal flood mitigation projects
have included localized drainage system improvements that have been
largely funded with federal Community Development Block Grants and
state and county funded transportation improvements.

Considered Improvements

> Require that all storm sewer improvements that result in increased
drainage capacity be reviewed by SMC to address the problem of cu-
mulative impacts on receiving waters. -

> Strengthen training fequirem'ents for community WDO enforcement
- officers and professional engineers to improve consistency in review ‘
and application of WDO standards,

Public Information

Individual property owners usually implement propertyprotection |

measutes, therefore, a community mitigation prograin should

' Public Information

~ include measures to encourage and»zissist.bwners inprotecting |l - - Measures
. their property froni flood damage. Public information activities - V. Map.information
advise property owners, and potential property owners, about || ¢ Library-resources

flood hazards and how to protect lives and property fromthe || ¥ Outreach projects
hazards. -~ o L v Technical assistance

In addition to raisihg awareness about the hazérds of flooding, public
information activities also educate community residents and businesses

about the beneficial furictions local floodplains provide. These activities
are usually implemented by a public information office, but can also be

the basis for developing a cooperative program with several different local
agencies or departments. .

A community has passive and active ways to inform residents about flood
hazards and damage mitigation. Passive ways to provide information
include providing reference materials and map information in the public -
library, at government agency offices and on a web page. Active ap-
proaches include outreach projects and providing technical assistance.
Four measures for a public outreach program are considered in this plan,

Map information
A system of providing map information to the public can offer many

benefits. Property owners who are aware of the potential for flooding can
take steps to reduce their exposure to flood damage. Real estate agents,
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home buyers and developers can ﬁnd out whether a property is flood
prone.

“Special permits, building restrictions and flood insurance are required for
floodprone properties. Map information wilii heip developers and builders
know what areas to avoid, and house hunters and real estate agents can
find out whether a property is floodprone : and if flood insurance is re-
quired. -

e

Community and appropriate county agencies and departments are the best
source of map information because they are at a location that is convenient
to local residents and businesses, and because they often can supplement

flood hazard information shown on.the Flood Insurance Rate Map (FIRM) -

with information on unmapped floodprone areas. The community and
county offices may also have related map information on wetlands topog-
raphy and the flood of record.

Flood Insurance Rate Map (FIRM)

The FIRM and related maps have a wealth of information about past and
potential flood hazards, but they can be hard to obtain and many people
have trouble reading them. Therefore, local governments that provide map
information provide a valuable public service. Map inquiries also afford
local agencies an opportunity to provide property owners with valuable
information on flood insurance and property protection.

FIRMs are available to the public at all Lake County municipalities par-
ticipating in the flood insurance program, and at the County Building and
Zoning Department and Stormwater Management Commission (SMC). A
guide to reading and interpreting these maps was produced and is distrib-
uted by SMC. '

JR—



SMC has developed Lake County Flood Haz-
ard Areas (Flood Hazard) maps in conjunction
with this planning process. These were distrib-
uted to every community in 1998. In addition
to the FIRMs and Flood Hazard maps, SMC
also has the Lake County Wetlands Inventory,
topographic maps and the Hydrologic Atlas
available to the public.

Library resources

Community libraries are an obvious place for

residents to seek information about flooding
and flood protection. Maintaining and updating
library resources with this information'is an ‘
effective public information strategy, since most people turn to the library
when they want to research a topic.

‘Lake County’s wetlands have been, mapped.

In addition to maintaining a resource file, libraries also frequently sponsor
their own public information campaigns that might include displays,
lectures and newsletter articles. Arranging one of these types of activities
with the library can support and augment county or municipal public
information campaigns on flooding. ‘ :

e

In Lake County, information on flood aware-
ness and response is currently available at the
Stormwater Management Commission (SMC),
the Lake County Emergency Management
Agency (LCEMA), other Lake County depart-
ments and the American Red Cross office in
Mundelein. '

SMC has developed and distributes a number
of brochures to other agencies and the public
that address flood mitigation and response, and e
also serves as a clearinghouse for flood infor-
mation available from the state and federal
government and other agencies. Examples of
SMC publications include:

There are many references on flood protection
for property owners.

> Guides for homeowners on riparian area management;
> A “who to call” list for drainage and flooding problems; and

> A brochure describing how to use the Digital Flood Insurance Rate
Maps to identify flood risk. '




SMC also maintains flood hazard information on its homepage through the
Lake County web31te The Amencan Red Cross, the Federal Emergency
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Ofﬁce of Water Resources also have pnnt matenals available in thelr
office hbranes

Outreach projects

In addition to supplying information in a passive manner through library
resources, a community may want to engage in several more proactive _
approaches directed to those people at greatest risk. Proactive approaches
reach out to people and give them information, even when they don’t ask
for it. Outreach projects are designed to encourage people to seek out
more information on flood protection. They. may include:

> Mailing notices to floodprone property owners to introduce the idea of
property protection; :

> Holdmg workshops, “open houses” or other specml events;

> Distribution of “how to” brochures, videos or handbooks to property -
‘ owners associations, (or to individuals upon request);. =

> Presentations at meetmgs of nelghborhood groups;

> Prov1d1ng programs and information at public venues such as malls or
fairs; and - :

‘> Media blitzes, mcludmg newspaper articles, and radio and telewsmn
news releases and interview shows.

To be most effectlve outreach projects should mclude information on
property protection measures that homeowners can apply, and be locally -
chIgned and tailored to meet local conditions.

“The County sponsored its first official “Flood Awareness Week” in 1997.
and has held one each year since then. SMC organized weeklong activities
" that were co-sponsored by various County departments and agencies

| . involved in flood hazard awareness and response. A day-long workshop

was held for planners, realtors and insurance agents. Other events included
an evening program for the general public that included several segments
including an overview of the County’s flood hazard; an introduction of all

of the local players in flood response, flood protection and mltrgatlon and
“where to go” or “who to call” for help.
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‘community officials such as code enforce-

~advice and information on identifying flood

' measures.

Technical Assistance

In one-on-one sessions with property owners,
ment staff or building inspectors can provide

hazards at the site, correcting local drainage
problems, floodproofing, dealing with con-
tractors, and funding. More intensive assis--
tance for highly flood prone properties may
include conducting a “flood audit” that in-
cludes a written report covering remedial

Several county agencies advise residents on

~ flood risk and flood protection. The SMC provides advice and technical

assistance to property owners associations, municipal governments and

other local government units for areas that experience flooding on a water-

shed or regional scale. The Lake County Department of Building and
Zoning offers technical assistance to property owners in unincorporated
Lake County that experience relatively minor drainage and flooding prob-
lems.

. Mum’cipalities are responsible for providing this assistance within their
_ jurisdictions, although not all have a system to do so, leaving some mu-

nicipal residents without help. The appropriate municipal contact is genet-
ally the public works department.

The Lake County Health Department provides technical guidance related
to septic system failure and well contamination. Formal “flood audits™ are
currently not provided as a county service. '

Because flood events occur on an unpredicted and often infrequent basis, a

:good public information program is necessary for a successful flood miti-’

.

gation program. When flood mitigation measures involve multiple part-
TIeTs or property owners, the acceptance of a flood mitigation proposal 1
may rely upon an educated partnership and public. A public information
program is also necessary to make private property owners aware of the
options available to protect themselves from future flood damage, and to
convince them that flood mitigation is a good expenditure of their funds.

Considered Improvements

> Build é county-wide partnership for coordinated delivery of public

information materials and activities.




» Continue “Flood Awareness Week™ and expand with more activities
targeting the general public. '

> Identify all structures located in the floodplain, set up a database by
address and notify all property owners of their potential flood risk.

> 3Develop and implement a system to coordinate the distribution of
flood mitigation and response guidance matenals for pre-ﬂood out-
_'reach to at risk property OWners.

> Plan and conduct an open house on property protection measures.

> Build a flood mitigation display booth on property protection measures
for use at home shoWs and the county fair. .

> ‘Develop a partnersh1p to plan and conduct flood mitigation pro grams
that target commumtles and property owners at risk.’

> Increase outreach to commumty plan departments and commissions to
strengthen local understanding and review of development proposals
and their comphance w1th WDO standards.



Chapter 6. vGoal‘s

Goal 1: Protect public health and safety. ..................... 6-1
Goal 2: Reduce property damage.................oo.ovoooooovooo. 6-1
- Goal 3: Maintain the drainage system. ..................... . 6-2
Goal 4: Enhance the environmental and aesthetic -
- quality of the floodplain. ..............ocooovereoooo 6-2
Goal 5: Establish a coordinating system....................... 6-2

The goals for the Flood Hazard Mitigation Plan set the overall direction of
the County’s flood mitigation efforts. They are used to determine the most
appropriate and priority action items in the next chapter: :

Five goals were developed. These were based on public and peer agency -
input gathered during several steps in the planning process, including: - -

> Issues, concerns and recommendations raised-at three public work-
- shops held in 1996; : -

> Responses received on survey forms used during the problem identifi-
cation process (1995-1996); and :

> Personal interviews with municipalities, peer agencies and county
board members. v

Goal 1: Protect public health and safety.

The most important goal of this program is to protect lives and health.
People need to become aware of the flood hazard they face in their homes,
workplaces, and on the roads. They need to know how to protect them- . .
selves and their families and they need to be encouraged to take protection
measures.

Goal 2: Reduce property damage.

Flood damage results in heavy costs to Lake County residents, businesses
and local governments. As noted in Chapter 2, some of these costs can be
calculated based on actual replacement dollars for damaged buildings,
others, such as time lost due to transportation snarls when roads or bridges
are out, the loss of personal well-being, or the loss of irreplaceable posses-

- sions, are more difficult to quantify in dollar terms.
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Reducing property damage involves both preventing flood damage from
worsening as the county develops and remediation of existing flood prob-
lem areas.
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Floodplains provide a number of benefits to Lake County residents and
businesses, not least of which is storage and conveyance of floodwaters
following storm events. The natural drainage system of floodplains, wet-
lands and other depressional areas must be maintained to mifiimize dam-
age and public improvements to create a “synthetic” drainage system.

Goal 4: Enhance the environmental énd aesthetic
quality of the floodplain.

Because of their location adjacent to rivers, streams, and lakes, floodplains.
serve as a buffer to filter stormwater that runs off of adjacent developed
uplands. In this way floodplains and wetlands improve the.quality of water
people drink, swim, boat and fish in. '

In addition to improving water quality, floodplains provide great ecologi- -

cal value. Floodplains and bottomland forests provide some of the richest -
habitat for plants and animals. They also are significant as corridors; simi--:-

~ lar to trails or roadways for people, that connect habitat areas for plants

and wildlife.

Economic benefits result from the ecological enhancement of floodplains.
High quality floodplains can serve as scenic attractions for recreation and .
tourism diversifying and improving the local economy. Environmental and:
aesthetic enhancement of floodplains also provides vistas for some of the
highest value homesites along adjacent uplands. -

Goal 5: Establish a coordinating system.
- To improve the county’s efficiency and effeétiveness in mitigating flood
damage, mitigation measures should be prioritized and action responsibili-

" ties coordinated among county and municipal departments and agencies.

Some several mitigation actions will give the best return for flood mitiga-
tion dollars if coordinated at the county level. These include:

> Establishing an equitable system for prioritizing flood hazard areas for
mitigation resources; '

> Developing a standard method for collecting, reporting and sharing
flood damage information; and

» Conducting public information campaigns.
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Chapter 7. Partners in Flood
Mitigation

Stormwater Management Commission.................... 7-1
County Agencies............owueueeeeeeeeerrerresnnn erereseesarnas 7-2
Local governments............cc.ccoouurmrruieeonoeerer. 76
State AGENCIES.......c.oorvruiuieeeeeeeeeeeeessesoooeooeoeoeoo 7-8
Federal Agencies.........oc.oooououeoeeoeemonoso 7-9
Private Organizations..................o.ooovsoeooeooooooo 7-10
Flood Mitigation Task Force ..........coovmvovvoooo 7-11

Due to its all-encompassing nature, a Flood Hazard Mitigation Plan must
involve many agencies, organizations, private businesses and property
owners. These partners are vital to the success of the recommendations
and action plan. This chapter reviews who they are and what their roles
can be. ’ '

The next chapter assigns responsibilities to these partners, using the ab-
breviations listed in the box on the next page. '

StormwaterManagement ‘Commission

The Lake County Stormwater Management
Commission (SMC) is composed of 6 county
board members and 6 municipal mayors or vil-
lage presidents. It was formed in 1990 to address
stormwater management issues on a watershed
basis throughout the county.

SMC performs both regulatory and advisory

functions for the County of Lake and its 52 municipalities. SMC staff ad- ‘
minister the countywide Watershed Development Ordinance througha
permitting program, provide consultant services for stormwater best man-
agement practices to communities and citizens, develop watershed plans
for the county’s 26 subwatersheds, and coordinate multi-jurisdictional wa-
ter management projects. ‘ '

SMC has taken the lead role in formulating this Flood Hazard Mitigdtion '

Plan, and will also be responsible for implementing, evaluating and revis-
ing the plan as needed. :

Flood Hazard Mitigation Plan 7.1 June 1, 2001 DRAFT



Stormwater Management Commission
LC Emergency Management Agency
Planning & Development Department
LC Department of Transportation

LC Health Department

LC Department of Public Works

| Forest Preserve District

9 Drainage Districts.

18 Townships .

52 Municipalities.

Police Departments

Fire Departments.

lllinois Emergency Management Agency.
lllinois Department of Natural Resources
Federal Emergency. Management Agency.
US Army Corps of Engineers

American Red Cross. _ . Red Cross.
Other non-profit organizations

County Agencies
Emergency Management Agéncy |

The Lake County Emergency Management Agency (LCEMA) has pri-.

mary responsibility for coordinating flood warning and response activities
in Lake County. LCEMA plans for, and coordinates, emergency response
for all natural and technological hazards. County department responsibili-

. ties for flood and other emergency warning and response activities are de-

scribed in the Lake County Emergency Operations and. Preparedness Plan,
which is updated biannually. ‘ ‘

In addition to planning and coordinating emergency response, LCEMA
also assists in flood warning by tracking the weather and monitoring
stream gages on the Des Plaines River. LCEMA operates the Emergency
Operations Center, notifying local governments at risk, and distributing
sandbags to municipalities and townships upon request during a flood
event. .

LCEMA also coordinates the dissemination of flood risk information to
the general public through media broadcasts. Lake County has its own ra-
dio network for emergencies called the Radio Amateur Civil Emergency
Services (RACES), which is housed in the same building as LCEMA. The
RACES network maintains a school warning system and can also reach
hospitals and nursing homes during an emergency.
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If the flood is significant enough to warrant a state or federal disaster dec-
laration, LCEMA collects flood damage information from communities to
submit to the Illinois Emergency Management Agency, and coordinates
response and recovery efforts with federal and state agencies providing
assistance.

Planning & Develdpment. Department:

Lake County Planning and Development (P&D) Department has a signifi-
cant role in flood prevention. P&D is responsible for formulating and ad-
ministering county ordinances related to land use and development, which
includes the county zoning ordinance. -

P&D also reviews and makes recommendations to the Planning Commit-
tee for development proposals in the unincorporated areas of the county,

‘and does long term land use planning. Currently P&D is developing a new
‘Unified Development Ordinance for Lake County that will combine and

improve the regulatory and planning provisions of several ordinances.
Planning staff-are also preparing an update of the comprehensive land use
plan for Lake County. * '

The Building and Zoning (B&Z) division of P&D is certified by SMC to
review and issue Watershed Development Ordinance permits: for devel-
opments in unincorporated Lake County. With this authority, B&Z is re-
sponsible for stormwater management for approximately 45% of the
county’s land area. - ‘

B&Z also has inspectors who respond to requests for assistance in resolv-
ing drainage and localized flooding problems in unincorporated areas.
B&Z, using a system of manual identification on plat maps, maintains a
record of parcels that include floodplains and/or have known drainage
problems. ' ' :

Department of Transportation

Lake County Department of Transportation (LCDOT) fulfills both flood
mitigation and flood emergency response roles. In their emergency re-

sponse role, LCDOT responds to road flooding and drainage problemsin -

their designated road right of way, and has a staff of 65 people available to
help other departments or municipalities where needed.

LCDOT has a cooperative atrangeinent for notification and information
with the Illinois Department of Transportation (IDOT) and the Illinois
Tollway Authority. They notify each other in the case of road closures and

traffic detours that affect other roadway jurisdictions. IDOT also notifies

LCDOT before making long term road closures.

Flood Hazard Mitigation Plan 7-3 June 1, 2001 DRAFT



When a road floods, local law enforcement officials will close the road
and contact the Emergency Operations Center (or Sheriff’s Department)
and notlfy them of the closure. The Emergency Operatlons Center (EOC)
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flooding condition will require an ofﬁc1a1 road closure with a barricade.

If an official closure is necessary, the LCDOT traffic department develops
- a detour plan. The sign department makes up the appropriate closure and
detour signage and marks the road according to state standards. This proc-
ess generally takes a minimum of 3-4 hours. For road locations that are a
chronic site of flooding, LCDOT is prepared to address the problem and
can respond faster. After the flood event has passed, LCDOT assesses
damage and determines what areas need to be addressed.

In addition to. flood response, LCDOT also takes a proactive role in flood
mitigation. They have a 5 year plan for road improvements that targets
chronic flooding and drainage problems. Their objective is to minimize
road closures. Another proactive approach is a maintenance schedule that
keeps bridge and culvert areas known to collect debris cleaned out. .

Health Department ~

The Lake County Health Department- (LCHD) responds to health hazards
during and following a flood event. Services provided by LCHD include
monitoring drinking water supplies, which includes free analysis of water
from wells covered by flood waters. LCHD monitors evacuation points
during a flood and provides medical services when needed. Following a
flood, LCHD inspects all food establishments in areas affected by flood-- -
- ing, and provides advice to homeowners to reduce hazards encountered
during cleanup. :

LCHD also monitors bathing beaches for fecal coliform, and will close a .-
speciﬁc beach following a flood event if contamination occurs. LCHD
may issue a countywide warning recommending no swimming for 24-48
hours following a flood event when by-passes or direct overflow discharge
of sewage into lakes occurs.

LCHD monitors wastewater treatment plants on a monthly basis, which
provides them with a base of information to target those treatment systems
known to have capacity or infiltration and inflow problems. LCHD also
provides consultation services to municipalities or residents in areas where
sewer backup flooding is a problem and consults Wlth property owners
regarding remedies for septic fallure
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Department of Public Works

The Lake County Public Works (LCPW) Department provides service for
sanitary sewers in unincorporated Lake County. LCPW does not have a
specific flood response plan for the County, but it is developing a mainte-
nance plan (with the Army Corps of Engineers) for a new sanitary system
installed in conjunction with a Corps’ levee for North Libertyville Estates
(1997-98). '

Although the LCPW has no formal program or plan for flood response,
they do have maintenance crews on call round the clock to address prob-
lems. When weather conditions indicate a potential flood problem, staffing
levels are increased (usually in the spring). A

LCPW has devices installed to monitor levels in lift stations. When sewer

back-up problems occur, the maintenance division responds. Their notifi-

cation of the problem is generally either from a phone call or an alarm on
a lift station. LCPW wastewater treatment plants have capacity designed
into the system to handle the increase in flows that follow a rain event.
There are no combined storm sewer and sanitary systems in LCPW
jurisdiction.

Forest Preserve District -

The Lake County Forest Preserve District (LCFPD) has a significant role
in flood prevention through acquisition and management of floodplain

properties. LCFPD has acquired a considerable amount of the floodplain -

along the Des Plaines River and owns floodplain properties along the
Middle Fork of the Chicago River and the Fox River Preserve.

One of LCFPD’s five guiding requirements for land acquisition is to “pro-
vide flood control”. The other requirements are to protect wildlife habitat, .
form trail and greenway corridors, preserve natural communities, and to
add to existing Preserves. Unless a site is being considered specifically for
flood reduction, flood control is not a high priority in most acquisition de-
cisions, but rather is viewed as an added benefit.

In addition to ownership of floodplain, the LCFPD also owns three proper- -~

ties that have actively managed flood control reservoirs (Atkinson Road,
Bannockburn and Buffalo Creek properties). ' '

The Operations Department of the LCFPD is also active in flood preven-

tion through their regular maintenance program for the Des Plaines River.
LCFPD crews are regularly assigned to float the river adjacent to LCFPD
properties and clear log jams and other debris blockages.

The Operations Department also responds to flood events in several ways.
They respond to calls for mutual aid by other county agencies, which in-
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cludes sandbagging support when needed. Operations staff also repair
flood damage on LCFPD properties. Repair is usually centered on trails, -
and the marina and boat dock on the Fox River.

Local governments
Drainage Districts A L

There are 9 active drainage districts operating in Lake County. Each dis-
trict is guided by three commissioners who contract for legal, engineering
and construction services as needed. Commissioners for 8 of the 9 districts
are appomted toa 2-year term by the county board .chauman

The districts have authority to maintain drainage conveyance in des1gnated
waterways within their district boundaries. They conduct drainage mainte-

nance activities w1thm a 50-foot right-of-way easement along each side of -

the stream (or ditch) channel

The current level of drainage activity varies widely by district throughout
the county. The degree of district activity is directly related to drainage

needs as determined by adjacent flood damage and the amount of funding: -
available. The districts are funded through property assessments for land- -

owners located within the district boundaries. Generally funding for larger
drainage proj ects exceeds ongoing maintenance resources, and requires an
increase in property assessment or cost—share fundmg from other units of
government. :

Townships

Townships assist residents in flood fighting and recovery following flood-
events. The township’s role in providing social services and financial as-
sistance increases following a disaster. The township provides money for
basic needs and clothing.

Townships are also responsible for responding to and repairing flood dam-
age on township roads. Most townsmps coordinate flood fighting services
such as sandbagging and provide assistance in evacuation and clean-up. -

Municipalities

Municipalities are the first line of defense in flood emergency response
and for flood prevention in the incorporated areas of the County. There are

50 cities and villages in Lake County that account for approxnnately 55%
of county land area.
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The local police are first responders during a flood event, closing flooded
roads and bridges, re-routing traffic, assisting in evacuations and provid-
ing personal and property protection. Local police coordinate with mu-
nicipal and township leaders, LCEMA and LCDOT as needed for flood
response.

Local fire departments also respond with assistance for emergency
evacuations. An important role for fire departments during flood events is
response to flooding of hazardous waste sites when specialized hazardous
materials cleanup is required. Each municipality is required to have a des-
ignated liaison with the County Emergency Services Coordinator (ESC)
for purposes of planning and coordinating response to floods and other
emergencies. The municipal liaisons, along with county staff and support

agencies, are invited members of the Emergency Management Coordinat-

ing Council that meets monthly.

Municipal staff receive the first call for assistance made by their residents
during an emergency. The CEO of the municipality (Village President or
Mayor) has ultimate responsibility for emergency response within their

Jjurisdiction. - ‘

The level of municipal disaster preparedness, and the capacity for com-
munity assistance, varies considerably among the municipalities through-
out the county. Several municipalities, including Zion and Round Lake
have very active liaisons who regularly participate in planning for, and
responding to, emergencies. : B

Other communities, especially those with small staffs, have relatively low
participation rates and response capabilities. When municipal resources
are overwhelmed, the municipality calls on the county for mutual aid as-
sistance.

Following a flood event, the Lake Coilnty Emergency Management -
Agency (LCEMA) relies on each community to record and report flood
damages. Damage reports are then compiled by LCEMA and reported to

- Illinois Emergency Management Agency to help decide if a disaster decla-

ration should be made.

~ Land use planning (and development) is under the jurisdiction of the mu—. |

nicipality, which has the authority to regulate and acquire flood risk areas.

-Because of their land use planning authority, municipalities also determine

the community’s level of interest and activity in flood prevention.

Several areas of flood prevention a community may undertake include
floodplain and wetland regulation, land acquisition and stormwater runoff
reduction. Federal, state and county regulatory programs are considered

‘the minimum standards upon which the community’s program can be
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built, but municipalities have the final say in determining the stringency of
floodplain and wetland regulation within their jurisdictions.

Laulap diiiuvs Giv $1ou éh Ll 1wl VilUiin 1l alyuii Ll Lovapidiis aliu Woi-
lands for public ownership and incorporating them into the community’s
parks and recreation programs.

State Agencues

lllinois Emergency Management Agency

The Illinois Emergency Management Agency (IEMA) coordinates flood:
and other disaster planning, response and mitigation activities for the State
of Illinois. A Regional Coordinator coordinates. IEMA activities w1th the
County and municipalities working through LCEMA. _
IEMA provides trammg programs for local governments, reviews local
plans, offers advice and assistance on emergency preparedness, provides -
operational support during an emergency and also admlmsters a hazard
mrtlgatlon grant program

lllmous Dept of Natural Resources, Offi ice of Water Resources

The Tllinois Department of Natural Resources Office of Water Resources
(OWR) is the state’s lead agency on structural flood control and flood
damage reduction. Three divisions within the OWR provide assistance in
local flood mitigation efforts. :

The Division of Resource Management administers the floodplain man-
agement program. This program regulates and requires permits for channel
and floodplain construction. In Lake County-this regulatory authority has -
been delegated to SMC, although OWR concurrence.is required for per-
mits that affect changes to the base flood elevatlon or the delineated
floodplain.

National Flood Insurance Program coordinators work with local govern-
ments by reviewing regulatory.compliance and helping with mitigation e
and planning. The dam safety permit and inspection program is also a part
of this Division.

The Division of Planning does initial surveys and makes recommendations
for flood control or acquisition projects to local officials for local flood
problem areas. If a project is warranted, the Division coordinates planning -
and funding and provides project design. The Planning Division can also
contribute financial assistance on small projects of up to $75,000.
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The Division of Project Implementation provides advice and assistance on
stream and channel maintenance. Resident Engineers in this Division
oversee construction of projects.

Federal Agencies
Federal Emergency Management Agency

The Federal Emergency Management Agency (FEMA) is the lead Federal
agency responsible for responding to floods and other disasters. Three of-
fices in FEMA have significant roles in flood response and mitigation.

1. The Mitigation Division is responsible for coordinating community
participation in the National Flood Insurance Program (NFIP) and the
Community Rating System (CRS). This division helps communities
draft and enforce local floodplain ordinances; coordinates flood insur-
ance studies and provides floodplain boundary maps.

- Two Divisional programs provide funding assistance for'mitigation:

» The Flood Mitigation Assistance Progfa’m provides 75% cost--
share grants for mitigation planning and projects implemented as a
result of the plan.

» The Hazard Mitigation Grant Program provides 75% cost-share
funds for mitigation projects in a state following a nationally de-
clared disaster.

2. The Response and Recovery Division responds when a flood or other

disaster results in sufficient damage to result in a disaster declaration
by the President. This division sets up a Disaster Service Center, an in-
formation hotline or both to handle applications for assistance. Assis-
tance is provided for both private property and public building
damage. :

3. The National Flood Insurance Prbgram (NFIP) is administered by in-

surance companies but is overseen by FEMA. The NFIP is discussed

in Chapter 5 under property protection and insurance.
US Army Corps of E‘ngineérs .
The US Army Corps of Enginée_rs (Corps) is the federal government’s

lead flood control and flood fighting agency. The Corps provides assis-
tance in three primary areas: :
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> regulatory authority over wetlands and waterways;

> flood reduction studies and their resulting cost-shared structural flood

V\JLLLLUA t)va\.«ua.o, aila
> emergency response and flood fighting services.

- The Corps regulates development of wetlands and construction that affects
waterways (including reconstruction, clearing and dredging).through per-
mit programs established under Section 404 of the Clean Water Act and
Section 10 of the Rivers and Harbors Act. Generally, activities that in-
clude filling, excavation and land clearing using heavy eqmpment requlre :
some form of perrmt from the Corps.

The Corps is well-known in Lake County for the flood damage reduction
studies they have done on the Des Plaines and Fox Rivers, and for the
flood control reservoirs they have constructed on the North Branch of the
Chicago River and Buffalo Creek. The Corps is currently conducting a-

feasibility study for constructing various flood control structures along the =~

Des Plaines River.
The Corps also prov1des flood warning and act1ve1y monitors flood events.

Staff can provide technical assistance, materials, equipment and personnel
for flood ﬁghtmg efforts dunng eniergency response:

Private Organizations
American Red CroSs

The American Red Cross (Red Cross) has-one paid -empioyee and 70 -
trained volunteers in Lake County. The Red Cross has an active recruit-

ment and established training program for volunteers. Several of their vol-

~ unteers have served for 40-50 years.

The Red Cross responds to all natural dlsasters Staff have a wealth of
printed guidance they distribute on flood response and recovery and other
disaster topics. :

- Red Cross staff coordinate the provision of food and shelter to flood vic-
tims. They arrange shelter agreements with local schools and other public

agencies and oversee the distribution of food, water, clothing and medica-

 tion at these shelters and to people involved in the flood fighting effort.

The Red Cross coordinates with the county Health Department for inspec- -

tion of these facilities and services.
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Other services provided by the Red Cross include:

> damage assessments,

‘the distribution of clean-up kits, and

directions for clean-up and reducing public health risk,
flood damage assessments,

YV V V VY

guidance to residents on water testing for areas where wells are
flooded, or where sewers backed up,

> supplying drinking water to affected residents.
Other volunteer organizations

In addition to the Red Cross, other volunteer organizations such as the
Salvation Army and churches provide assistance in response to a flood
event. Types of assistance they generally provide include food, shelter,
clothing, labor and money. LCEMA maintains contact with many of these
volunteer organizations and assists with coordination during flood re-
sponse. ~

Flood Mitigation Task Force

It can be seen that there are many different public and private agencies and
organizations that have been or can be partners in flood hazard mitigation. .

It is important that their efforts be coordinated and that there is a unified
approach to projects and funding priorities. Therefore, this Plan proposes
a Lake County Flood Mitigation Task Force. . : '

Duties
The Task Force would be responsible for the following:

1. Conduct periodic meetings to review the status of flood mitigation
activities in the County,

2. Review plfogress toward implementation of the action items in this
Plan and recommend appropriate changes to the responsible agency or
organization, - '

3. Prepare a list of potential pre-flood and post-flood mitigation projects
and recommend priorities for funding of those projects,
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4. Monitor the preparation and implementation of more detailed site-
specific plans and municipal mitigation plans and provide advice to the
responsible agency or organization,

5. Provide a forum for exchanging information and discussing new ideas
in the ﬁeld of mitigation,

- 6. Provide a conduit for information on new developments in State and
Federal programs, and _ e

7. Prepare an annual report to the Stormwater Management Commission,
the Lake County Municipal League, and the County Board on the
status of this Plan and its action 1tems

Composition

The Flood Mitigation Task Force would be a committee of the Lake - -
County Stormwater Management Commission, similar to the current
Technical Advisory Committee. It’s members would be the heads of the
following partner agenc1es and/or their alternates:

> SMC
> LCEMA

YVVVVYY

Operations

Initially, the Chair of the Task Force would be an SMC Commissioner,
appointed by the SMC Chair. Over time, the Task Force may opt to elect-
a Chair and other officers. The SMC would also provide staff support,
such as taking minutes and sending out meeting notices.

Because the Task Force would be primarily devoted to coordinating pro-
grams, settling technical issues, recommending actions and funding priori-
ties, and monitoring and reporting on projects, it is expected that most
decisions would be based on the technical aspects of the issues and deter-
mined by consensus of those present.

All of the partners would be sent announcements and agendas for each
meeting, minutes of the previous meeting, and copies of the annual reports
and other Task Force products.

_ - . N - N !
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Powers

Because it is not a government agency, the Task Force’s powers would be
limited to such authority as is assigned to it by the SMC.

Otherwise, the Task Force’s powers are advisory. It is expected that given
the composition of the Task Force, its recommendations will carry some

weight.
Annual Report |
The annual report noted as the 7th duty of the Task Force would include:

> A review of each recommendation in the action plan, including a
statement on how much was accomplished during the previous year;

> A discussion of why any action items were not accomplished or why
implementation is behind schedule; and

> Recommendations for new action items or revised objectives.
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FHMP DRAFT ACTION PLAN 6/99

Lake County Flood Hazard Mitigation Plan

Supporting | Target
Agency(s)2 Date

Recommendation

Establish a county mitigation task force
composed of representatives from the primary
1 |county agencies and municipalities involved

in flood mitigation for purposes of setting | EMA, DOT,
priorities for use of state, federal and county , PW, HD,
flood mitigation funds. : P&D, SMC|MUNIS
Establish guidelines for determining what

2 mitigation measures are appropriate under . |P&D,
various circumstances. SMC  |MUNIS
Identify all structures located in flood hazard
areas and set up a database for county and

3 municipal use to contact property owners P&D .
regarding their flood risk and mitigation | MUNIS,
options. _ - SMC EMA

Collect lowest entfy elevations and conduct
flood audits for high priority flood problem
4 |areas to determine the measure(s)

(acquisition, relocation, building elevation, : B P&D
floodproofing or other) that are most practical MUNIS,
and cost effective in the long-term . SMC EMA
Inventory and prioritize buildings located in

5 |flood hazard areas that qualify for acquisition A  |P&D,
or relocation. v SMC MUNIS

|Coordinate relocation/acquisition programs
6 |withother local and county-wide land

acquisition programs including FPD, CDBG N |P&D, FPD,
program, park districts and public works. SMC PW
Develop, adopt and implement protocol for ' ‘ »

7 |county-wide drainage system maintenance DOT, PW,
standards. , SMC MUNIS, DD

Focus on improving septic system

8 |performance in public information efforts
targeted to property owners in flood problem
areas that experience septic failure. SMC/HD |Red Cross




A Etivdr DRAFL ACTION PLAN 6/99
Lake County Flood Hazard Mitigation Plan

| - Lead | Supporting Target
No. Recommendation ‘ Priorityl Agency2 Agency(s)2 Date

~— + B 3 1 AN b

illicit h;aokups and sewer inﬁliration_ that
-{includes maps and prioritizes problem areas - ~ .
for remediation. ’ - |PW/SMC |MUNIS

Provide technical assistance at county level to
10 |municipalities and property owners for sewer . v
~ |backup mitigation. . PW/SMC |MUNIS

Establish (or re-designate an existing) "high
profile" flood proofing specialist position at
11 the county level to advise and train county
and municipal staff on recommending
appropriate floodproofing measures and ~ {County P&D; EMA,
conducting flood audits. | Board =~ |SMC
|Provide incentive-based flood mitigation ‘
12 |training program for appropriate county and

municipal staff.- v SMC "~ |EMA, P&D
13 Develop local floodproofing incentives County o
program for property owners. . Board SMC
14 Locate areas by subwatershed appropriate for , - MUN'IS,
regional detention sites. SMC - P&D:
Establish county standards for design and ' _ FPD,
15 |construction of regional detention facilities MUNIS,
that meet multi-objective criteria. : SMC P&D
" |Develop a coimty system for coordinating and |
16 |funding regional structural flood control County SMC, P&D
projects. Board MUNIS

Provide a pool of county and community
17 local cost-share funds (based on planning
jurisdiction) to match state and federal dollars ~ {County | -
for mitigation. Board MUNIS
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Lead Supporting Target
Priorityl Agency2 Agenc_y(s)2 Date
Map natural drainage system on watershed-
18 |based county-wide conservation and
development map that is incorporated into the ,
WDO. P&D SMC, ¥PD
19 |Adopt separate zoning classification in UDO
for floodplains, wetlands, drainage ways. P&D |ISMC
Develop county-wide open space network
20 |map (that emphasizes protection of the
natural drainage system) for adoption by
municipalities and county. FPD P&D, SMC
Incorporate open space network map into
21 |county, niunicipal and township land - IMUNIS,
acquisition programs/plans. FPD TWNSHP
Determine existing runoff rates and volume A
22 |for each subwatershed to determine P&D,
watershed-based allowabi'e release rates. SMC . IMUNIS
Complete comprehensive watershed plans
23 that include multi-objective floodplain P&D,
management for flood damage reductlon for MUNIS,
entire county. SMC TWNSHP
All stormsewer improvements that result in |
24 increased drainage capacity should be "IMUNIS,
reviewed on a watershed basis to address P&D DOT,
cumulative impacts. SMC LCPW
Aggregate all 1 or 2 ft topography and stream P&D, DOT,
25 |cross sections available from county, LCPW,
|municipal, state & federal agencies. SMC MUNIS
2% Acquire missing topographic and cross o IMUNIS,
section information for the county. SMC P&D
97 Update out-of-date flood studies for county . _
watersheds. SMC P&D MUNIS
Complete accurate ﬂoodplam map (including
- 28 |1st order streams and significant depressional _ IDNR,
areas) and submit to FEMA for adoption. SMC FEMA
. - |IMUNIS,
29 |Establish schedule and funding mechanism to P&D, IDNR,
keep flood studies and mapping up-to-date. SMC FEMA -
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Lake County Flood Hazard Mitigation Plan

“Lead Supporting .Target

No. _ Recommendation : Pri_or.ityl Agency2 : A)g'ency(s)2 Date
LIOVULUP D yolisi LU Wy aluivosvd iui . i i |

30 |floodplain, floodway or flood problem areas , P&D,
properties for review and permitting. SMC MUNIS

Strengthen implementation of runoff volume
31 reduction hierarchy in the WDO by providing
density incentives through UDO and

comparable municipal ordinances. SMC P&D
Adapt county and municipal landscape

32 |requirements to encourage landscaping with P&D,
deep-rooted native vegetation. MUNIS
Establish minimum requirements for topsoil ‘

33 |replacement to improve infiltration on . P&D,

__|developed sites. ' SMC MUNIS

Improve timing and performance for soil

34 |erosion and sediment control practices at the P&D, -
county and community level SMC MUNIS

provisions of the Watershed Development
35 Ordinance to match Corps General Permit

requirements and includes a goal of no-net- o - |P&D,
loss of wetlands. . |ISMC MUNIS
Require mitigation or fee-in-lieu of mitigation | v
36 |for all wetland impacts associated with P&D,
development. SMC MUNIS

Increase wetland and stream buffer widths in
37 |WDO and require use and deed restrictions -

on wetlands and buffer areas (develop a map P&D,
set for all deed restricted areas). SMC MUNIS
38 ' , . ' , - |P&D,-
Establish county program to restore wetlands. | SMC- MUNIS.
' |Adopt county-wide best management practice '
39 |standards for maintenance of channehzed ' DD, MUNIS,
rivers and streams. : SMC P&D, HD '

Increase outreach to community plan
departments and commissions to strengthen

40 |local understanding and review of NRCS,
development proposals and their compliance : SWCD,
with WDO and wetland regulatory standards . SMC ACOE

8-5



Lake County Flood Hazard Mitigation Plan

FHMP DRAFT ACTION PLAN 6/99

| 45

system in unincorporated areas.

Improve accessibility of rain and stream gage

, Lead Supporting Target
No. Recommendation Agency2 Agen‘cy(s)2 Date
' Develop continuing training requirements for

41 |community WDO enforcement officers and v

engineers to improve consistency in MUNIS,

application and review of WDO standards. SMC P&D

Coordinate /incorporate SMC review of
4o |development proposals early invthe process to

insure appropriate runoff reduction BMPs are MUNIS,

incorporated into development designs. P&D, SMC
43 Incorporate»moni’toring and evaluation of _ P&D,

BMP effectiveness in WDO permits. SMC MUNIS -

Create Special Service Areas so Townships
44 |can collect utility fees to maintain detention = o

ponds and other components of the drainage TWNSHP,

information and provide training to increase B
municipal and county use of information. SMC  |[EMA
|Set up local automated fax notice warning
46 |System that includes all municipalities,
townships, county agencies and critical
facilities at flood risk. EMA SMC
Incorporate proactive response activities in ”
emergency plans. Examples include: checking ‘ :
47 |sites of known drainage constrictions, Utility Co., .
monitoring lake levels, and providing DOT, PW,
guidance to property owners on when and MUNIS, DD,
how to turn off utilities. EMA Lake Assoc.
48 |Install alarm systems on lift stations. , LCPW MUNIS
49 |Map all critical transportation routes subject
to flooding and planned detours. DOT EMA
50 |Identify and map all critical facilities located |
‘ in flood prone areas. , SMC EMA
51 Identify and map all hazardous storage sites
located in flood prone areas. EMA SMC
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Build a county-wide partnership for
coordinated delivery of public information

, Lead Supporting Target

No. Recommendation Priority’ Agency® | Agency(s) Date
52 damage reportmg by the county, townshlps MUNIS,

and municipalities in a computenzed database TWNSHP,

format. EMA |DOT

Add a "Flood Annex" to the Lake County
53 |Emergency Operatlons & Preparedness - ”

Plan. SMC EMA

54 |materials and flood mitigation programs that P&D, HD,
target communities and property owners at Red Cross,
risk. . - ' SMC EMA

55 Expand "Flood Awareness Week" with more 1EMA, HD,
act1v1tles for the general pubhc SMC Red:Cross

- Bulld a flood mitigation dlsplay on property Lk

56 protection measures for partnership to use at ; EMA, HD,
home shows and the county fair. ' SMC Red Cross

57 Plan and conduct an open house on property SMC, P&D,
protection measures. EMA MUNIS

. : DD, HD,

58 |Conduct training programs for lake and - SMC, Lake Assoc,
homeowner associations in flood response. EMA Red Cross
Educate and provide information and maps

59 |on flood hazard areas and wetlands to realtors o
and appraisers to improve real estate |P&D,
disclosure. . |SMC MUNIS

60 |Tie flood hazard areas into township tax files E -
for disclosure purposes. TWNSHP |SMC -
High, Medium or Low .

SMC = Stormwater Management Commission

IDNR = Illinois Department of Natural Resources

P&D = Planning & Development Department

|FEMA = Federal Emergency Management Agency

DOT = Lake Co. Department of Transportation

SWCD = Soil & Water Conservation District

PW =Lake Co. Department of Public Works

ACOE = Ammy Corps of Engineers

FPD = Lake Co. Forest Preserve District .

NRCS = Natural Resources Conservation Service

EMA = Lake Co. Emergency Management Agency

MUNIS = Municipalities

TWNSHP = Townships
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Flood Problem Areas by Priority Cteg

VERY HIGH PRIORITY

Site ,
W. Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage _Mitigation Source | Responsibility
Antioch Township/Lake ‘
1] 26|Fox R. Springs County Overbank - Fox River
Antioch Township/Lake |[Overbank - Channel $71,000 (improved conveyance
1] 29|Channel Lake Bluffs County Lake system) -
Antioch Township/Lake [Overbank - Channel/
1| 38|Volk Bross's Midlake County Marie Lakes
) $300,000 (reconstructed
1| 45|Lippincott Rd Fox Lake Local drainage stormsewer) CDBG
. Overbank - Round Lake “‘
4| 17|Round Lake Drain Round Lake Beach Drain
4| 18|NW Round Lake B Round Lake Beach Depressional added stormsewer
4| 19|W Cedar Lake, S Rolins Round Lake Beach Depressional
Avon Township/Lake
4| 21|Shorewood Sub County Local drainage
$250,000 (sanitary sewer upgrade,
manholes, stormsewer replaced
4| 28|Alpine Dr Round Lake Local drainage swales) CDBG
$10,5000 (sanitary sewer
4| 30|Cedar Lake Rd Round Lake Sewer backup rehabilitation) CDBG
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Site
W- : Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source | Responsibility
W. Deerfield Township/ $887,000 ($362,500 study,
25 1/Delmar Woods Lake County Depressional stormsewer line, swale) . SMC/State
HIGH PRIORITY
' CDBG/
Township/
Homeowner |
1| 10|{Chesney Shores Lake Villa Depressional $75,000 (study, stormsewer) s
‘ Antioch Township/Lake I

1] 16|Simon Kiondike |County Overbank - Fox River
Antioch Township/Lake

1| 22|Farrin's/Heart o'Lakes County - Overbank - Grass Lake
Antioch Township/Lake |Overbank - Channel

1] 27|Woodcrest Sub County : Lake L partial drainage improvement
Antioch Township/Lake |Overbank - Channel :

1] 30|Channel Oaks Sub County Lake

. Antioch Township/Lake $76,000. or $155,000 (drainage

1| 34|Felter's Sub County Local Drainage improvements)
Antioch Township/Lake [Overbank - Channel :

1| 37|Channel Lakes Sh. County Lake
Antioch Township/Lake '

1| 48|Beach Grove Rd County Overbank - Bluff Lake
Lake Villa

2 3|Crooked Lake Park Township/Lake County |Local drainage partial (Linden Ave.)

2| 4|Grand Ave Lake Villa Depressional $375,000




Site ,
W- Primary Cause of Funding - Lead
shed| # Site Name/Area Community Flood Damage . Mitigation Source | Responsibility

: _ $150,000. (drainage. CDBG/ _

2|  8|0akvnod Knolls Sub Antioch Sewer backup improvements, basement plugs) |owners
Antioch Township/Lake :

2| 10{Nof Loon Lake County Depressional
3 2|Knoll‘ood Sub Fox Lake Overbank - Fox Lake

Grant Township/Lake
3| 7|NRc ns/E Wilson |County ~ |Depressional road improvements

Grant Township/Lake E $100,000. (water mains, some. CDBG!/
3 8|SE L. ck Lake County ‘ Overbank - Duck Lake |homes. elevated) owners -

Grant Township/Lake
3| 11|E Wc.:ster Lake County Local Drainage
4| 4|Lake “/iew Dr Round Lake Overbank - Round Lake :

$100,000. (stormsewer, curb. &
4| 6|Acei ardware Round Lake , Depressional gutter) CDBG
4 7|Arro. :ead & Tomahawk Round Lake Heights Depressional $450,000. (detention facility) CDBG
' $500,000. (Greenwood pump. CDBG
4 9|Murp vy Elem. School |Round Lake Park Depressional station, stormsewers) ($250K)
4| 11|Pros; »ctDr Round Lake Park Local drainage .
4| 12|Fairli../m Dr Round Lake Park Local drainage
, Overbank -Highland
4| 13[Shor vood Sub Round Lake Beach _|Lake Drain)
Overbank - Round Lake
15|Rour:  Lake Drain W Round Lake Beach Drain
$125,000 (sanitary sewer. and

4| 29Lincc 1 & Park Round Lake Sewer backup manhole rehab) CDBG

Grant Township/Lake  |Overbank - Squaw.
4| 37|Holm: n Ave County f Creek some have raised seawalls owners
4| 44|W of ‘ound Lake Round Lake Beach -|Depressional

‘ Grant Township/Lake  |Overbank - Pistakee.

5/ 2|Croc: >tt Estates County ~ |Lake




Site ,
W- | , ‘ Primary Cause of ~ Funding Lead
shed| # Site Name/Area Community - Flood Damage Mitigation Source | Responsibility |

: Grant Township/Lake  |Overbank - Pistakee )

5| 5|Queens/Cedar Isles County Lake some homes elevated owners

Overbank - Pistakee ' '

5 6|Kings Island Fox Lake Lake

- ' . Overbank - Pistakee

5| 8|Round Hills Sub Fox Lake Lake

7| 4|Lakeview Villa Wauconda ' |Overbank - Bangs. Lake

' |Wauconda o . »
7| 9|Forest Garden . Township/Lake County |Local drainage (berm, tile and swale - $1,500 )
- Cuba Township/Lake '
8| 1|Rock Tree Creek County Local drainage $120,000 (catch basin) - |CDBG
o Cuba Township/Lake ‘ }
8] 2|Normandy Pt County Depressional study
'|Cuba Township/Lake N
8| 3|River Glen Sub County . |Local drainage. . ~1$40,000 study
Cuba Township/Lake
8 4|Snuff Valley County Overbank - Fox River
’ Cuba Township/Lake v $15,000-20,000. (partial - catch
8| 5|Kelsey Grove Sub County Overbank - Fox River  |basins, culverts)
: - |study, partial drainage system
8| 15|Brierwoods Est Hawthorn Woods Local drainage upgrade :
L - |Cuba Township/Lake ' '
' 8| 17|Frisch's Sub County Overbank - Fox River
Cuba Township/Lake ‘

8| 18|Hickory Nut Grove |County Local drainage -

9| 13|Miller/Northcrest Rd -~ |Lake Zurich- Local drainage study planned

9| 15|Golf View Rd _|Lake Zurich Local drainage topo survey - design planned
11 7 |Hillside/First St " |Grayslake |Depressional $500,000 (plan, stormsewers) Village

_ ' study, stormsewer, regraded street '

11 8|Manor Lake Grayslake Depressional swale '
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18

W Lake Sub

Vernon Township

Overbank - Des
Plaines/Aptakisic

Site -
W- . S - Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source | Responsibility
Warren Township/Lake o
11| 14|Grar. wood Park County Local drainage. . . .
12 3{W.G :enbay/29th Beach Park Local drainage plan drainage upgrade
: Waukegan i
13|  1/Sher:ian Ave Township/Lake County |Depressional plan to add stormsewer :
' - CDBG/
Warren Township/Lake |Overbank - Country $87,700. (box culverts, channel SMC/
13| 5/Shirl /Meyer County Club Trib. = . clearing) Township
: Warren Township/Lake. $101,000. (stromsewers, expanded|CDBG/
13| 8|Twin akes County '~ |Overbank - Twin Lakes |detention) - ' Park District
Warren Township/Lake ‘
13 9|Roye Oaks Apt County Depressional stormsewers improved
Warren Township/Lake :
13| 13|Wilsc : Area County : Depressional
: $2 million (study, channel
Overbank - Seavey improvements, wetland
15 5|Cour- 1and: St. Mundelein Drain restoration) Village
15| 6|Divis:n St Corridor Mundelein Local drainage :
15| 10|Circl. Or Hawthorn Woods' Local drainage..” . - $40,000. (stormsewers) Village
Riverwoods Overbank - Des Plaines

studied Des. Plaines Phase |




o

.| Site
W- Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source | Responsibility
' ' CDBG/
Drainage
' District/
20| 3|S Beach Rd Beach Park Local drainage $275,000 (stormsewers) Village
20| 9/20th-23rd Zion Sewer backup study
21 2|Crescent Waukegan Local drainage |study, partial - detention pond
21 3|Pine & Ridgeland Waukegan Depressional area plan
21 4/Circle Tree Apt Waukegan Local drainage - area plan
21 5|Frolic/Brooke Waukegan Local drainage stormsewer
21 7|Dodge/Lewis Waukegan Local drainage
: : combination new.
23| 2|Western Av N Lake Forest Local drainage stormsewers,upgrade, detention
23| 5|Western/IL/College Lake Forest Local drainage new stormsewer
24| 2|WKRS Radio Waukegan Depressional :
24| 9|Taylor Ave Highland Park Overbank - Skokie. River plan’
24| 10|Deerfield Villa/Sunset Manor |Highland Park Overbank - Skokie River |plan
Shields Township/Lake
24| 13|PW & Bartlett Sub - County Local drainage plan CDBG
Shields Township/Lake :
24| 14|Knollwood Sub County Local drainage $75,000 plan, ditch cleaned CDBG
24| 18|Forest Hill Rd Lake Forest Local drainage plan '
25|  3|Arcady Dr Lake Forest Local drainage plan
25| 4|Lexington Dr Lake Forest Overbank - Middle Fork |plan,
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_ . Site . :
Ww- : - ‘Primary.Cause of Funding Lead
shed| # ~ Site Name/Area Community _ Flood Damage Mitigation Source | Responsibility

MEDIUM PRIORITY '
. ' R $30,000 (cleared culvert; built up
1 1|Holly \ve Fox Lake Overbank - Fox Lake bridge, stabilized bank) - - CDBG "
Grant Township/Lake. w
1 2|Stan: n Pt. County Overbank - Fox Lake
_ $250,000 (stormsewer wth: curb &
1 6|Lake . iew Av Fox Lake |Overbank - Fox Lake  |gutter) CDBG
1 7 |Mapl- Av Fox Lake Overbank - Fox Lake
' ’ Sheriff's
1 8|Sheri.'s Base "|Fox Lake Overbank - Fox Lake Department
, Lake Villa repaired manholes, larger.
1| 11|Ches 2y Shores Township/Lake County |Depressional . stormsewer - o
Lake Villa : : $200,000. (water. mains, improved |CDBG/
1| 12|Orch .'d Gardens Township/Lake County |Local drainage" drainage) LCPW?
' ‘ Lake Villa ' dralnage/stormsewer
1| 13|Colu: bia Bay Dr Township/Lake County |Local drainage improvements. Township
‘ Antioch Township/Lake .|Overbank - Dunn's Lake ,
1| 14|Fox!| ke Vista County ' channel . = |roads reconstructed with drainage
' ’ Fox
Antioch Township/Lake. _ Waterway.
1| 17|Selte 5 Sub - |County Overbank - Grass Lake |channel dredged Agency
Antioch Township/Lake T s - ' '
1| 18|Sero jins Sub County Overbank - Fox Lake.
Antioch Township/Lake :
1] 19|JL € aw's Sub County Overbank - Fox Lake
Antioch Township/Lake. , ,
1| 20|Ram. <er's Sub County |Overbank - Fox Lake.  |new storm drain
Antioch. Townshlp/Lake ' o
1| 23|Louic ‘orbrich's Sub County Overbank - Lake Marie.
. |Antioch. Townshnp/Lake 1o : :
1| 25|Cour. .y Club. Sub County Overbank - Bluff Lake..
Antioch Township/Lake '|Overbank - Channel
1| 28|Shar >n's 1st add County Lake .
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Site E :
W- Primary Cause of - Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source | Responsibility |
B ’ ' Antioch Township/Lake ‘ : ‘
1] 31|Rt. 173 County Overbank - Lake Marie .
Antioch Township/Lake |Overbank - Lake $40,000 (remove sediment in
1| 35|Grandview Sub County Catherine.. channel, provide outlets)
- 1]" 42|W side Rt 83 Antioch, Depressional .
1| 44|S Cora Ave Fox Lake. Local drainage $37,600 (put in detention) CDBG
' Antioch Township/Lake |Overbank - Trevor : :
1] 46(Kidd Dr. County Creek seawall one side
Antioch Township/Lake part of $500,000. (improved :
1| 49|Warriner's Sub County Local drainage roads/drainage) CDBG
: Lake Villa ' ‘
2 1|Cedar Lake Park ‘| Township/Lake County |Local drainage partial - replaced stormsewer line
2|  5|Shorewood/Burnett Lake Villa Depressional new stormsewer
R Antioch/Antioch Overbank - Sequoit
2| 7|Rt173 Sequoit Cr Township/Lake County |Creek
_ ‘ Antioch Township/Lake L
2| 9|SE of E Loon Lake County - |Depressional
. ’ ' Antioch Township/Lake o $200,000 (road
2| 12|Lake Shore Dr County Local drainage improvements/stormsewers) CDBG
3| 3|Wildwood Sub Fox Lake Overbank - Duck Lake [rip-rap. of cave-in IDOT
3| 4|Elm Ave. Fox Lake Sewer backup X
| ' Grant Township/Lake -
3| 6|Squaw Creek outlet County Overbank - Long Lake
Lake Villa
4| 2|Caine's Woods Township/Lake County |Local drainage:
4| 5|Midland Dr Round Lake Depressional '
: $130,000 (partial - stormsewer,
4| 10|Elder, Forest Glen, Prospect |Round Lake Park Depressional watermain) |CDBG
' A o $100,000 (pump. station/relief A
4| 16|Oakwood Dr Round Lake Beach Depressional sewer) CDBG
4| 24|Forest Glen Drive Round Lake Park Sewer backup $82,500 (sanitary lift station) CDBG
Avon Township/Lake  |Overbank - Highland :
4| 25|Lakeside Dr County ' Lake



. Site S
W- Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation’ Source | Responsibility
: Avon Township/Lake ' _ : SMC/
4| 27|Fairl. Id Rd County Local drainage $13,100 (tile drain replacement) |LCDOT
4] 31|RL} 3/ Magee MS . Round Lake Depressional .
4| 33|Nipp rsink & Com Ed " Round Lake Depressional plan
4| 35|Villa ‘ista Dr '|Round Lake Beach Depressional -
' ‘Grant Township/Lake
4| 38|Lon¢ Ave County ~ |Overbank
- Overbank - Highland

4| 41|Ren: ood Golf Course Round Lake Beach Lake Drain

Wauconda Township/ ' :
7| 2{lvan e Road Lake County Depressional .
7| 5{Hubi ard's Woods Wauconda Local drainage study
7| 6|Lark ale Sub Wauconda Local drainage study
7 7iLark ale Sub Wauconda Local drainage

ﬁ Drainage:

7| 10|Lake rood Est. Lake Barrington Overbank - Slocum plan District
8| 9|Oxfc.dRd Tower Lakes Depressional partial - clean pipes
8| 14|War ick Rd Tower Lakes Depressional

Cuba Township/Lake S _
8| 19|Pior 2r Grove Rd County o . |Depressional " plan

’ Cuba Township/Lake v

9| 1|Chic jo Highlands County Depressional

Cuba Township/Lake ‘ :
9/ 3|Hart rRd County ' ' Local drainage partial - fixed drain tile

Cuba Township/Lake :
9] 5/Cub Rd County Local drainage LCDOT

: Cuba Township/Lake
9 6|Bart .ra Bensen County Local drainage
_ $5,000. (control
9 7|Bell'- Orchard Lake Zurich Depressional structure/perforated riser)
9| 9|Clov - HillRd Lake Zurich Depressional '
9| 10|Sha: : Grove Ln Lake Zurich Depressional
‘ Ela Township/Lake
- 9| 12|Echt _ake Sub County Local drainage




.Site
W- Primary Cause of . Funding Lead
shed| # Site Name/Area Community Flood Damage | Mitigation Source | Responsibility
9| 14|Pine Tree Lake Zurich Local drainage :
9| 16|Alpine Dr Lake Zurich Local drainage design plan
10 1|Venetian Village/Rose Tree |Lindenhurst Depressional '
‘ |LakeVilla . ' :
10|  2|{W Miltmore Township/Lake County |Local drainage {plan
Lake Villa :
11 1/W Miltmore Township/Lake County |Depressional
11 4|Venetian Village Lindenhurst Local drainage
11 6|Venetian Village Lindenhurst Local drainage curb & gutter
Warren Township/Lake :
11| 11|Grandwood Dr County Local drainage plan
_ Warren Township/Lake
11| 13|Grandwood Park County Local drainage
» Warren Township/Lake
11| 18|Wright Av County Depressional
12|  5|Birchwood Est _[Wadsworth Depressional
‘ Newport Township/Lake |Overbank - Newport
12|  7|21st St County Drain
, Libertyville o SMC/
13|  2|Countryside Manor Township/Lake County |Overbank - Des Plaines |swale reconstructed Township
13] 4|Green Place Waukegan Local drainage additional detention ’
, |Warren Township/Lake
13| 11|Arbor Vista County Depressional stormsewer Township
) $87,650 (channel/stormsewer
13| 15|Grove Av Gurnee Overbank - Des Plaines |improvements) CDBG
13| 16|Country Club Av - |Gurnee Depressional $20,000 (stormsewer) SMC
B ' CDBG/
: Overbank - Greenleaf  {$35,000 (stabilized toe, channel  |IEPA/
13| 19|Greenleaf Creek Park City Creek maintenance) _ +. |Village
Warren Township/Lake $27,700 (stream channel
13| 23|W Green Bay/Blanchard County Depressional ___|maintenance study) SMC
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.Site T :
W- Primary Cause of Funding Lead
shed| # Site Name/Area ‘Community Flood Damage __Mitigation Source | Responsibility
Libertyville : ,
il Sub Township/Lake County |Overbank - Bull Creek
LCDOT/
SMC/
Ela Township/Lake : . County/
15| 4|Indiai: Meadows County Local drainage culvert retrofit? - | Township
15| 13|Valle - Rd Indian Creek Local drainage '
' : Lincolnshire
16/ 2|45 Lc donderry Lincolnshire Overbank - Des Plaines |tear down old. police dept. Police
. : . 1.house raised, stormsewer,
16 3|Ston.-jate Sub Lincolnshire - Overbank - Des Plaines |bridge raised ‘
16 5|Rive: hire Ln Lincolnshire Overbank - Des Plaines
. ind Manor Libertyville Overbank - Des Plaines
: Ela Township/Lake - S -
17| 1|Ranc Acres County Local drainage new inlets and road culvert
' , ‘ ‘ LCDOT/
20 1|Wad: ~orth Rd Beach Park Local drainage plan (road culvert replaced) Village
20 2[Cooli .ge Beach Park Local drainage stormsewer Village
20 7130th/ awis Zion Local drainage plan for channel
. oo $150,000, (stormsewer along N
20| 11[North Av Beach Park Local drainage Shore Path) ’
Overbank - S Branch
21 9{Wau: :gan R S 120 Waukegan - |Waukegan R
21| 14|Lincc 1 & 11th North Chicago Local drainage partial - stormsewer improvement
21| 15(S Gr. \d/W Keller Waukegan Local drainage '
Overbank - Pettibone .
22| 1|Lake o>nt Hwy/24th North Chicago Creek plan to improve. flow. in channel




Site ' '
W. Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source | Responsibility
- LCDOT/Dra| '
‘ , detention pond/stormsewer inage
24 3|Abbott/Com Ed North Chicago Local drainage improvements District
24| 4|41 & Bonaparte North Chicago Local drainage road drainage IDOT
SMC/
Drainage
District/
' $35,000 (floodwater storage Waukegan/
24| 5|Teske & Dixie Park City Local drainage feasibility study) Park City
Shields Township/Lake ) Township/
24| 11|Bartlett Sub County Depressional $65,000 (stormsewer/open swale) |SMC
24| 15|Forrestal Vil Great Lakes Naval Base |Overbank - Skokie River
24| 16|Willow Glen GC Great Lakes Naval Base |Overbank - Skokie River
25 2| Tanglewood/Conway Lake Forest Depressional large culverts installed
25 6|Atkinson. Rd Green Oaks Depressional new culvert/clean ditch
25| 12|Briargate {Highland Park Overbank - Middle Fork ,
26/ 2|W Fork Dr Lake Forest Overbank - West Fork |plan (berm)
26| 3|Duffy Ln Riverwoods Local drainage study
, - COE/
26| 4|/W Course Dr Riverwoods Overbank - West Fork |retrofit Reservior 27 Deerfield
) COE/
26 5|Deerpath Dr Deerfield Overbank -'West Fork |retrofit Reservoir 29A Deerfield
P
LOW PRIORITY |
Antioch Township/Lake [Overbank - Dunn's Lake [$202,700 (road and stormsewer
1] 15|Lotus Woods County channel upgrade) . ' CDBG
Antioch Township/Lake |
1| 21|Lotus Park County Overbank - Grass Lake | -




Site o
W- ' Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source | Responsibility
'Antioch Township/Lake P $88,000 (outlets, culverts,
1| 32|Calif. e & Coal County Overbank - Lake Marie |ditches/sewers) _ CDBG
Antioch Townshlp/Lake ‘Overbank - Lake $107,700. (outlets, culverts,
1] _33|Cran: ill's Sub County Catherine ditches/sewers) ‘ CDBG
Antioch Township/Lake |Overbank - Trevor . i
1| 36|{Morle 's Sub County Creek $45,800 (outlets, culverts, ditches)
1] 40{Trevc. Rd Antioch Depressional -
11 41|Treve: Rd Antioch |Depressional
' Antioch. Townshlp/Lake ' '
1| 47|Sibley Dr County Overbank - Spring Lake
Lake Villa - v o B
2| 2|N Sh: . e Cedar Lake Township/Lake County |Local drainage
Lake Villa/Lake County.
2| 6|Petitc .ake Rd (road) Depressional
Antioch Township/Lake '
2| 11/4156° N Rt 59 County - . |Depressional - -
' Overbank - Squaw.,
3 1|Foss: 5t. " |Fox Lake Creek '
-3 5/Lincc - Av Fox Lake Sewer backup
Grant Township/Lake ' : CDBG/
4/ 1|Long .each Dr County Local drainage $95,000 Township
4| 3|39 L: rie Court Lake Villa Depressional ,
: Avon Township/Lake
4| 22|Bacc Road County Local drainage partial - culvert replaced
Avon Township/Lake
. 4| 23|Baco - Road County Depressional
Round Lake/Avon
4| 26{Harri: n Ave Township/Lake County |Depressional new. stormsewer hookup
‘ Overbank - Mud Lake
4| 32|Nippt sink Rd Round Lake ‘ tributary
Fremont Township/ Lake
4| 34|Hawl- s St County Depressional Plan
'|Grant Township/Lake , , :
4| 36|Milw: kee Ave County Overbank - Long Lake
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- | Site .
w- , Primary. Cause of Funding Lead
shed _Site'Name/Area Community Flood Damage Mitigation Source | Responsibility
A Grant Township/Lake ' ‘
4| 39|Catherine Rd [County Depressional :
4| 42|Jean Hain Park Round Lake Depressional :
. Grant Township/Lake  |Overbank - Pistakee
5|  3|Hilidale Manor. County Lake -
Overbank - Pistakee
5| 7|Causeway Pistakee Fox Lake Lake T
’ Overbank - Mutton $154,000+ (box culverts, storm  |CDBG/
6 2|Eastway Dr Island Lake Creek ' drains, manholes, inlets) local
Wauconda
6/ 3|Darrell Rd Township/Lake County |Depressional
“ Wauconda $225,000, (road upgrades, CDBG/
7|  3|Mylith Park - Township/Lake County |Depressional stormsewers) SMC
- Cuba Township/Lake » a :
8| 6|Timber Lake Rd |County Local drainage
8| 7|Leon/Esther Dr ‘Tower Lakes Local drainage . $60,000 (upgrade stormsewer)
8| 8|Circle Dr Tower Lakes Local drainage
8| 10|Melrose Dr Tower Lakes Local drainage
8| 11|Roberts/Paddock Rd Tower Lakes Local drainage
8| 12|E Lake Shore Dr Tower Lakes Local drainage
8| 16|Steeplechase Dr Hawthorn Woods - Local drainage
‘ Cuba Township/Lake : :
9| 2|Fair Haven Sub County Overbank - pond
9| 11|Miller Rd Sub Lake Zurich Local drainage
: North Barrington/Lake
9/ 17|Miller Rd County (road) Depressional 5
9| 18|Police/Fire Station Barrington Depressional stormsewer upgrade
- ' . |Cuba Township/Lake
9| 21|HartRd County Depressional . . . .|partial? - culverts replaced
11 3|Venetian Village Lindenhurst Depressional
_ Avon Township/Lake ’
11 9iLinden Av County Depressional, partial - road raised
’ /Avon Township/Lake ‘
11| 10/Shorewood Rd County Depressional... " - i.




.Site g
W- , Primary Cause of Funding |  Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source | Responsibility |
Warren Township/Lake. ' : ' '
11| 12|Gran w~ood Park Sub County Local drainage sandbag
11| 19|Dorc!. :ster/Cambridge Grayslake Local drainage.
-’ Overbank - Newport
12| 1]|Adan ;Rd Wadsworth (road) Drain ... .o =
12|  4|9th & Jelany Wadsworth (road) Depressional
13| 6/Woor /iew Green Oaks Local drainage
Warren Township/Lake  |Overbank - Des Plaines
13| 10|Gage /00d Lane County = , tributary
' Warren Township/Lake |
13| 12|Orch: ‘d Valley County ' Local drainage
Newport Township/Lake
13| 14|Kaise¢ Rd County B Depressional
13| 20|Lake linear Libertyville Overbank - Lake Minear
Warren Township/Lake | ... .. oo o
13| 26|Gage Lake Rd County (road) Depressional
' - Township.
Fremont Township/ Lake|Overbank - Diamond Highway/ -
15| 1|Diam nd l.ake Creek County _ Lake Creek stream maintenance? SMC
15| 7|Diam nd Lake Dr Mundelein Local drainage ~ | -
15,  8|Marri YLincolnshire Lincolnshire Overbank - Indian Creek
15 9|Hawt: orn Knolls Sub Hawthorn. Woods Local drainage partial - stormsewer
“15/ 11|Lynn _r Hawthorn Woods Local drainage
Fremont Township/ Lake. :
15| 12|Gilm¢ & Owens County Local drainage adjacent development?
15| 14|Towr rSub Long Grove Local drainage’
17 3|Rt 12 Jld Rand Lake Zurich (road) Local drainage
Vernon Township/Lake
18| 2|Chev. Chase Dr County Depressional road. raised
Overbank - Kellogg
19 1|Zion - d Park Zion Creek _ engineering study
20| 4|Mone::h Pt Beach Park Local drainage $200,000. (stormsewer) CDBG
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Site
W- : 'Primary Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage : Mitigation Source | Responsibility |
20| 12|Zion Industrial Park Zion Depressional engineering study ' :
21| 1/Sunset/Lewis Beach Park |Local drainage o
21| 11|Foss Park Av North Chicago Local drainage Plan
21| 13|Sheridan Rd North Chicago Local drainage
' Great Lakes Naval Erosion - Pettibone
22|  2|Pettibone GLNTC Training Center Creek road repair
o , Depressional -
23| 3|Rt176 Lake Bluff underpass
Shields Township/Lake . '
24| 12|Bartlett Sub County Local drainage stormsewer.
24| 19|Golf Lane Lake Forest Overbank - Skokie River|
25| 8|Woodvale Av Deerfield Overbank - Middle Fork ,
v - |maintenance, eliminate sump
25| 9|Valley Rd Bannockburn Local drainage connections to sanitary
maintenance, stormsewer
25| 10|Aitken Dr Bannockburn Depressional improvements
25| 13|Tanglewood Ct Highland Park Overbank - Middle Fork
VERY LOW PRIORITY
Grant Township/Lake
1|  3|Brodie Sub County Overbank Fox Lake
Lake Villa '
1 9|Gavin N School Township/Lake County |Depressional
"|Antioch Township/Lake -
1| 50|Briar, 3rd & Rowe County Depressional
. ' Grant Township/Lake  |Erosion - Wooster Lake
3| 9|Wooster Lake outlet County outlet
Grant Township/Lake
3| 10|S Wooster Lake County Depressional house raised
3| 12|Hickory Ave Fox Lake Local drainage $75,000 (stormsewers) - CDBG
, ' ' o upgraded stormsewer w/ new
4|  8|Mohawk Dr Round Lake Heights _|Local drainage .- |development
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' Site o S
W- v Primary. Cause of Funding Lead
shed| # Site Name/Area Community Flood Damage Mitigation Source ‘| Responsibility
Avon Township/Lake = |Overbank -Highland :
4| 40|Lake ive County " |Lake drain’ _|culvert added
Fremont Township/Lake |Overbank - Squaw, -
~ 4| 43|Cam bell Airport County Creek. .,
6| 1|Chic jo Sea Ray Lakemoor Local drainage = ™ ,
7] 8Mill & Wauconda Local drainage - $35,000 (stormsewer upgrade) . |CDBG
8| 13|Cour.ry Club Est | Tower Lakes Local drainage . '
9] 8|Rt2: Wof12. _|Lake Zurich Local drainage ‘|pipe upsized
9| 19|Jewe . Park Barrington Overbank - Flint Creek
9/ 20|Oak  noll Rd Barrington Hills Overbank - Flint Creek
Cuba Township/Lake ' ' i
9| 22|Sign. Hill Rd County Local drainage $7,000 (culverts and catch basins)
11 5/Vene an Village iLindenhurst ~.|Depressional :
Old Mill Creek/Lake - R
11/ 16|Hunt lub Rd Countyroad =~ |Local drainage
.|Warren Township/Lake
11| 17|Was: ngton St County road Local drainage -
12|  2|{Wav ly St Beach Park Depressional
' County/
Newport Township/Lake Forest
12| 6|Dela: /Rd County Depressional tile & swale Preserve
’ : ‘ ~ SMC/
Warren Township/Lake . Homeowner|
13|  7|Woo  and Meadows County. Depressional sandbag/wetland outlet s Assn.
13| 22|Liber - Drive Libertyville Overbank - Liberty Lake
Libertyville . ‘ . _
13| 24|Terre “are Sub Township/Lake County |Local drainage expanded pond
Old Mill Creek/Lake - .
13| 25/Hunt .lub Rd Countyroad - ' Depressional - - -
’ Warren Township/Lake ‘
13| 27|Belvi 2re Rd County Overbank - Des, Plaines
13| 29/Marg e Rd Green Oaks Depressional




Site
W- Primary Cause of Funding Lead
shed| # Site Name/Area Community Fiood Damage Mitigation Source | Responsibility
: ‘ Ela Township/Lake
15| 15|Hillside Sub County Local drainage
Vernon Township/Lake
16 9|Estonian House County Overbank - Des Plaines
17| 4|Tree/White Pine Rd Kildeer Local drainage engineering study
20 5|N Lyons Woods Beach Park Local drainage
23 4|HP. Ravine - Highland Park {Erosion - ravine $10,000 demo project?
24| 17|176/Skokie R Lake Bluff Overbank - Skokie River
o ‘ COE/
Drainage
District/

: ' Forest
25 7(IL176 Green Oaks Overbank - Middle Fork |Atkinson Road reservoir Preserve
25| 11|Ryders Ln Highland Park Overbank - Middle Fork
23|  6|Ravine Dr’'
23|  7|Pleasant /Broadview'
24| 20|0ld Trail’
24| 21|Central/Clifton/Eimwood’
24| 22|Sherwood/Ferndale’

Répetitive loss. property(ies) at this location






